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FORENA/ORD 

Urban  children  of  today  have  become  increasingly  divorced  from  the 
natural  environment  of  forests  and  fields  that  was  part  of  the  surroundings 
in  which  children  developed  just  a  generation  ago.  Rather  than  understand- 

ing their  place  in  the  natural  world  through  close  association  with  nature, 

today's  urban  children  often  learn  about  nature  secondhand.  The  effects 
that  this  separation  may  have  on  today's  urban  children,  in  terms  of  their 
psychological  development,  self-concept,  and  preparation  for  responsible 
citizenship,  are  not  known. 

It  was  with  the  specific  purpose  of  gaining  a  better  understanding  of  the 

role  of  nature  in  the  urban  child's  development  that  a  Symposium-Fair  ti- 
tled, "Children,  Nature,  and  the  Urban  Environment" was  held  at  the  Claud 

Heck  Marvin  Center  of  the  George  Washington  University  in  Washington, 
D.  C,  from  May  19  to  23,  1975.  Here,  we  cannot  possibly  reproduce  the 
Symposium-Fair  itself,  and  we  have  made  no  attempt  to  do  so.  No  volume 
of  proceedings  can  do  more  than  coldly  celebrate  an  occasion  of  intense  in- 

terpersonal exchange. 
A  total  of  113  presentations  were  made  during  the  five  days  of  the 

Symposium-Fair.  This  volume  offers  only  a  selection  of  papers  presented  at 
the  meeting.  Many  excellent  papers  had  to  be  omitted  for  lack  of  space. 
Presentations  of  visual  materials  could  not  be  duplicated  here.  Interested 
readers  are  referred  to  the  Symposium-Fair  Program  (Appendix  A)  for  a 
complete  list  of  presentations.  Program  participants  can  be  contacted 
directly  for  additional  information  (Appendix  B).  Every  presentation  is 
also  available  tape  recorded  from  the  Broadcasting  Foundation  of  America, 
52  Vanderbilt  Avenue,  New  York,  N.  Y.  10017.  The  papers  presented  here 
are  arranged  in  an  order  that  seems  logical  to  us,  but  is  quite  unrelated  to 
the  presentations  at  the  event. 

A  decent  respect  for  the  opinions  of  mankind  does  seem  to  require  a  bit  of 
explanation  of  the  genesis  of  the  event. 

Elwood  Shafer,  then  coordinator  of  the  USDA  Forest  Service's  Pinchot 
Institute  of  Environmental  Forestry  Research,  first  called  attention  to  this 
important  area.  He  provided  us  with  the  opportunity  to  meet  with  other 
likeminded  individuals  from  the  groves  of  academe.  In  the  summer  of  1973, 
Calvin  Stillman,  of  Rutgers  University,  wrote  A.  Laverne  Dickerson  of  the 
U.S.  Forest  Service  in  Washington,  D.C.,  to  suggest  that  it  was  time  to  bring 
together  a  small  group  to  compare  notes  on  what  is  known,  and  what 
needs  to  be  known,  of  what  really  happens  when  children  are  exposed  to 
nature.  Dr.  Dickerson  responded  with  the  news  that  the  Forest  Service  had 
authorized  a  meeting  on  the  subject  at  Syracuse,  N.  Y.  The  2-day  meeting 
was  held  in  November,  1973.  A  program  committee  was  appointed  to 
prepare  a  full-scale  public  meeting. 

Our  topic  was  emotionally  appealing  for  two  reasons:  it  involved 

children,  and  it  involved  nature.  It  also  dealt  with  "The  City",  a  topic  that 
nags  consciences.  To  wrap  the  city  into  an  appealing  package  along  with 
children  and  nature  projected  an  aura  of  responsibility  and  of  fun,  too. 

Early  in  the  planning  process,  the  program  committee  agreed  not  to  hold 
a  conference  that  was  within  the  bailiwick  of  any  single  discipline.  We  were 
frankly  exploring  an  area  of  interest,  one  that  we  deemed  important,  yet 
one  without  sideboards  established  by  the  conventional  wisdom  of  an  es- 

tablished profession.  We  hoped  this  would  insure  that  the  conference  would 
not  be  taken  over  by  persons  with  axes  to  grind.  On  the  other  hand,  it 
provided  no  clear  plan  or  procedure. 
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As  the  event  approached,  vast  amounts  of  time,  personal  energy,  and 
money  were  expended  in  planning  and  preparations.  Requirements  of 
deadlines,  written  plans,  agendas,  and  commitments  for  arrangements 
have  a  way  of  bringing  to  the  fore  differences  of  opinion  which  up  until  that 
time  had  been  hidden  in  polite  reticence,  or  complacent  incomprehension  of 

others'  points  of  view.  Committee  discussions  were  frequently  heated.  But 
the  final  form  of  the  Symposium,  its  agenda,  and  the  ancillary  activities 
are  elements  for  which  the  entire  program  committee  must  be  held  respon- 
sible. 

In  our  intention  to  explore  the  esthetic  dimensions  of  "nature",  we  re- 
ceived instant  and  steady  support  from  Mayer  Spivack  of  the  Harvard  Me- 

dical School.  His  strategic  contribution  to  the  planning  of  the  event  was  fun- 

damental. On  Spivack's  recommendation,  Karl  Linn  was  added  to  the  plan- 
ning committee.  Linn  took  charge  of  staging  the  conference,  and  was 

responsible  for  its  ultimate  designation  as  a  "Symposium-Fair".  Except  for 
the  introductory  poem  on  the  first  page  of  this  Proceedings,  Linn's  efforts 
toward  making  the  event  a  personal  experience  for  every  participant  can- 

not be  reproduced  here. 

The  strategy  of  using  George  Washington  University  buildings  was  con- 
tributed by  Donald  Hawkins,  and  became  fundamental  to  the  structure  of 

the  Symposium-Fair. 
Intellectual  formulation  was  shared  by  all  members  of  the  program  com- 

mittee. Differences  in  opinion  appeared  when  we  moved  from  the  level  of 
talk  to  the  level  of  implementation.  We  wanted  to  hear  from  people  doing 
research  as  well  as  from  people  doing  things.  We  wanted  to  learn  of  the 
dreams  of  designers.  And  above  all,  we  wanted  interested  people — adults 
and  children — to  meet  together  in  a  pleasant  environment,  to  exchange 
ideas,  share  accomplishments,  and  ask  questions. 

Many  people  came  to  our  aid.  Ruth  Allen,  of  the  Institute  of  Ecology,  con- 
tributed names  and  ideas  from  the  harder  shores  of  social  science  research. 

Mary  Kohler,  Director  of  the  National  Commission  on  Resources  for  Youth, 
arranged  to  bring  to  Washington  young  persons  from  a  variety  of  exciting 
programs.  A.  LaVerne  Dickerson  drew  upon  her  Forest  Service  colleagues, 
and  upon  her  intimate  contact  with  urban  Washington,  to  bring  us  both 
vigorous  workers  in  the  social  sciences  and  the  warm  breath  of  reality. 

The  star  of  the  program  committee  emerged  after  nine  months  of  vague 
talk,  tentative  plans,  and  heated  debates  over  priorities.  He  was  Roger 
Hart  of  the  Department  of  Geography  at  Clark  University.  His  personal 
competence  in  every  substantive  field  in  which  we  were  interested  was 
overshadowed  only  by  his  vast  acquaintance  and  his  limitless  powers  of 
persuasion. 

With  all  these  ideas  bound  into  the  Symposium-Fair,  the  program  came 
off  without  a  hitch.  Nearly  500  people  from  nine  nations  attended.  After 
the  affair,  the  program  committee  was  reconvened  by  George  Moeller,  who 

had  replaced  Elwood  Shafer  as  coordinator  of  the  Forest  Service's  Pinchot 
Institute  of  Environmental  Forestry  Research.  The  committee  worked  for 
over  a  year  to  develop  this  proceedings.  Selected  papers  are  organized  into 
the  following  sections: 

Section  I  deals  with  the  role  of  the  natural  environment  in  human 
development. 

Section  II  deals  in  a  fairly  hard-nosed  manner  with  theory  and  research 
on  urban  children  and  the  natural  environment. 

Section  III  is  devoted  to  doing  things  with  children  in  natural  en- 
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vironments;  its  title  is  "Community  and  Institutional  Response". 
It  is  the  earnest  hope  of  those  who  planned  and  participated  in  the 

Symposium-Fair  that  its  completion  will  be  a  beginning  rather  than  an 
end,  and  that  it  will  be  a  forerunner  of  many  such  meetings. 

Financial  support  for  the  Symposium-Fair  was  provided  by  the 
Northeastern  Forest  Experiment  Station,  Forest  Service,  U.  S.  Department 
of  Agriculture,  through  its  Pinchot  Institute  of  Environmental  Forestry 
Research. 

Although  the  program  was  planned  and  executed  through  the  collective 
efforts  of  many,  Calvin  Stillman,  of  the  Department  of  Environmental 
Resources,  Cook  College  of  Rutgers,  the  State  University  of  New  Jersey, 
deserves  special  credit  for  his  efforts  as  program  chairman.  The  facilities 
and  local  coordination  provided  by  the  Department  of  Human  Kinetics  and 
Leisure  Studies,  School  of  Education,  the  George  Washington  University 
also  merit  a  special  credit. 

Many,  many  others  contributed  to  the  success  of  the  Symposium-Fair; 
from  the  supplementary  program  funds  provided  by  Special  Aid  Funds,  In- 

corporated, and  by  the  National  Commission  on  Resources  for  Youth,  to  the 
beautiful  plant  arrangements  provided  by  the  U.  S.  Botanic  Gardens. 
Finally,  appreciation  is  extended  to  Walter  Blair  for  organizing  the  crea- 

tion of  the  photographs  that  appear  in  this  Volume. 

— The  Symposium-Fair  Program  Committee 
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finely  equipped:  his  senses  are  sharp,  undulled  by  age" Yi-Fu  Tuan 



Experience  and  Appreciation 

by  YI-FU  TUAN,  Professor  of  Geography,  University  of  Minnesota. 

ABSTRACT.  A  young  child  has  keen  senses,  but  his  world  is  not 
thereby  more  filled  with  sensory  values  than  that  of  an  adult.  To 

enjoy  the  physical  environment  fully  the  mere  capacity  to  ex- 
perience stimuli  is  not  enough;  it  must  be  complemented  by  ap- 

preciation, which  is  an  intellectual  activity.  A  young  child's  ex- 
periences of  nature  are  often  more  intense  than  those  of  an  adult. 

Among  the  reasons  for  this  are  synesthesia  and  the  child's  ability 
to  isolate  experience  from  its  distracting  social,  theoretical,  and 

practical  contexts.  However,  the  isolation  also  causes  impoverish- 
ment. Remembrance,  which  broadens  the  context,  is  an  important 

component  of  appreciation.  In  remembered  pleasure  the  adult  is 
far  richer  than  the  child. 

Jn  "TINTERN  ABBEY",  Wordsworth  wist- fully expressed  his  lost  childhood  in  these 
famous  lines:: 

For  nature  then 

(The  coarser  pleasures  of  my  boyish  days, 
And  their  glad  animal  movements  all  gone  by) 
To  me  was  all  in  all.— I  cannot  paint 
What  then  I  was.  The  sounding  cataract 
Haunted  me  like  a  passion:  the  tall  rock, 
The  mountain,  and  the  deep  and  gloomy  wood, 
Their  colours  and  their  forms,  were  then  to  me 
An  appetite;  a  feeling  and  a  love. 
That  had  no  need  of  a  remoter  charm, 
By  thought  supplied,  nor  any  interest 
Unborrowed  from  the  eye. 

The  idea  is  that  to  the  child  nature  is  a  feeling 
and  an  appetite.  Once  we  reach  the  age  of  dis- 

cernment thought  places  a  veil,  as  it  were, 
between  nature  and  ourselves.  Direct  experience 
is  edged  aside  by  quiet  appreciation.  There  is  ob- 

vious truth  in  this  belief.  I  should  like  to  explore 
it  further. 

What  is  experience?  We  don't  normally  say  of 
plants  that  they  have  experience.  We  do 
sometimes  say  of  animals— particularly  the 
higher  animals— that  they  have  experience.  It  is 
a  term,  however,  used  primarily  of  human 
beings.  This  suggests  that  experience  is  more 
than  the  passive  registering  of  environmental 
stimuli.  It  is  also  an  activity;  an  exploration  of 

the  environment;  an  attempt  to  order  im- 
pressions. Seeing,  we  know,  is  a  discriminating 

and  creative  act.  But,  to  perhaps  a  lesser  degree, 
this  is  also  true  of  the  more  passive  senses  of 

touch  and  smell.  We  accept  the  term  "visual 
thinking"  (Arnheim  1969).  Touch  and  smell  are 
also  permeated  by  thought,  in  the  sense  that 
these  are  discriminating  activities  capable  of  ar- 

ticulating tactile  and  olfactory  worlds.  We  say 
of  a  cloth-feeler  that  he  has  an  educated  touch, 
and  of  a  perfumer  that  he  has  an  educated  nose. 

The  intelligence  of  touch  may  precede  visual  in- 
telligence and  the  forming  of  concepts  with  the 

help  of  words.  An  infant  may  be  aware  of  a 
difference  between  animate  and  inanimate  ob- 

jects through  his  sense  of  touch,  but  he  will  not 
know  the  difference  by  looking,  or  conceptually, 
till  much  later. 

Experience  depends  on  sensory  equipment.  A 
child  is  finely  equipped:  his  senses  are  sharp, 
undulled  by  age.  But  the  ability  to  make  use  of 
his  senses  is  limited.  Consider  smell  and  the 
olfactory  world:  A  child  lives  close  to  the  sources 
of  smell.  When  he  walks  along  fruit  stands  or  in 
a  hay  field  he  is  flooded  by  odoriferous 
molecules  that  do  not  so  readily  reach  the 
skyscraping  adult.  Does  this  mean  that  the  child 
is  aware  of— and  can  appreciate— a  greater 

range  of  odors  than  the  adult?  Isn't  the  ability  to 



smell  also  a  matter  of  education?  We  do  know 
that  children  have  odor  preferences  that  differ 

significantly  from  those  of  their  elders.  Accor- 

ding to  Moncrieff  (1966),  children  "are  much  less 
favourably  impressed  by  flower  scents,  much 

more  by  fruity  flavors."  They  show  "a remarkable  tolerance  for  substances  with  a 
fecal  note  in  their  odour;  they  do  not  like  these 
substances  but  they  are  more  or  less  indifferent 
to  them,  whereas  the  adults  actively  dislike 

them." 
Why  do  adults  like  flower  fragrances?  Flower 

fragrance  doesn't  play  any  obvious  role  in 
biological  survival.  The  child's  preference  for 
fruit  odor  is  easier  to  understand.  The  ability  to 

appreciate  flower  fragrances  and  make  fine  dis- 
criminations among  them  exhibits  the  strong 

human  desire  to  extend  the  known  world, 
whether  the  additional  knowledge  is  useful  or 
not.  Children  have  a  rather  high  tolerance  for 
odors  of  decay;  animals  are  even  more  tolerant. 
Even  with  their  highly  sensitive  noses,  animals 
seem  undisturbed  by  the  stench  of  putrefaction: 
trappers  often  smear  traps  for  carnivores  with  a 
concoction  of  rotten  fish  in  water  left  long  in  the 
sun.  Herbivores  show  no  particular  reaction  to 
foul  but  nonsignificant  smell.  Susanne  Langer 
(1972)  suggests  that  animals  may  tolerate 
charnel  odors  because  for  them  such  odors  ap- 

parently do  not  have  the  memento  mori 
associations  that  they  often  do  for  adult  human 
beings.  Classifying  certain  odors  as  bad  is  thus 
in  part  an  intellectual  judgment,  beyond  the 
ability  of  the  young  child  despite  his  sensitive 
nose. 

Superficially,  experience  and  appreciation 
have  quite  different  meanings.  Examined  more 

closely,  they  show  large  areas  of  overlap.  Ap- 
preciation depends  on  experience,  but  ex- 

perience itself  is  seldom  naive;  even  the  so- 
called  passive  senses  of  touch,  taste,  and  smell 
have  in  them  elements  of  appreciation.  How 

does  the  child's  world  differ  from  that  of  the 
adult  from  the  standpoint  of  experience  and  ap- 
preciation? 
A  sophisticated  adult  distinguishes  a  wide 

range  of  fragrances  in  his  foods,  wines,  and 
cigars.  These  subtleties  pass  over  the  child 
because  he  has  not  yet  learned  to  discriminate; 
he  has  yet  to  learn  the  enlarged  world  of  finely 
graded  sensations.  On  the  other  hand,  this  very 
lack  of  discrimination  contributes  to  an  inchoate 

richness  in  the  child's  world.  The  child  benefits 

more  from  synesthesia  than  the  adult.  An  adult 
frequently  confuses  taste  with  smell,  but  he 
easily  distinguishes  among  the  senses  of  hear- 

ing, seeing,  and  touch.  This  power  to  dis- 
criminate entails  both  a  loss  and  a  gain.  The 

gain  is  subtlety.  The  loss  is  a  certain  inchoate 
richness.  An  adult  speaks  solemnly  and  a  child 
punctures  the  solemnity  with  the  remark, 

"What  a  crumbly,  yellow  vofce  you  have."  What 
the  grown-up  takes  to  be  the  child's  nonsensical 
prattle  may  in  fact  be  the  child's  report  of  his 
experience.  Actually,  I  have  a  confession  to 
make.  The  example  just  given  of  synesthesia 
does  not  come  from  a  child  but  from  the  famous 
mnemonist,  Shereshevskii,  whom  A.R.  Luria 
(1968)  described.  Shereshevskii,  however,  is  like 

a  child  is  that  he  has  retained  the  child's 
vividness  of  images  and  the  child's  tendency  to confound  one  sensation  with  another. 

It  is  difficult  for  an  adult  to  envision  the 

child's  world.  To  Ernest  Schachtel  (1959)  the  dif- 
ficulty lies  in  the  fact  that  grown-ups  structure 

their  impressions  far  more  elaborately  than, 
and  in  different  ways  from,  children.  We  have 
forgotten  how  our  sensory  responses  to  the 

world  are  biased  by  a  culture's  concepts  that  we 
have  acquired  in  the  process  of  maturation.  In 

an  advanced  society,  for  example,  the  distinc- 
tion between  "natural"  and  "artificial"  is  often 

made.  Is  the  distinction  universally  recognized? 
We  are  not  sure.  Children,  at  least,  show  little 
awareness  of  it.  Piaget  (1969)  believes  that  to 
the  small  child  Lake  Genevc.  is  as  much  an  ar- 

tifact as  the  city  of  Geneva.  A  small  child  can 

perhaps  use  the  words  "scenery"  and 
"landscape,"  but  they  cannot  mean  the  same 
thing  to  the  child  as  to  the  adult.  "Scenery"  and 
"landscape"  are  rich  and  value-laden  concepts 
which  the  child  has  yet  to  acquire.  On  an 
emotional  level,  for  example,  adults  are  easily 
able  to  see  moods  in  a  scene.  A  scene  is  gloomy, 
sad,  or  happy.  The  child  is  often  puzzled  by  this 

kind  of  response.  How  can  a  scene  without  peo- 
ple be  either  happy  or  sad?  Everyone  knows 

how  highly  imaginative  the  child  can  be  when  he 
plays:  a  stick  is  a  horse  and  an  overturned  chair 
is  a  fortress.  Yet  he  can  be  very  matter-of-fact, 
like  a  scientist,  when  he  is  asked  to  evaluate  the 
aesthetics  of  nature  (Honkavaara  1961). 

In  childhood  anything  can  happen.  The  world 
is  full  of  miracles  because  there  is  no  physical 
relationship  between  what  a  child  does  and 
what  he  receives  in  the  way  of  toys,  food,  and 



care.  Wash  one's  hands  and  food  automatically 
follows;  say  please  and  toys  pop  out  of  an  in- 

accessible drawer.  Because  the  child's  world  is 
so  full  of  miracles,  the  word  "miracle"  can  have 
no  precise  sense  for  him.  Just  as  nature  is  not 
distinguished  from  artifice,  so  the  natural  is  not 
distinguished  from  the  supernatural  (Chartier 
197 W. 

To  the  small  child  events  and  objects  seem 
vivid  and  dramatic  because  their  utilitarian, 
social,  or  scientific  contexts  are  not  perceived. 
Adults  respond  to  objects  in  the  context  of  use; 

they  are  simply  "at  hand."  When  an  everyday 
use  object  is  removed  from  its  normal  setting 
and  put  on  a  pedestal  as  in  a  museum  it  becomes 
vivid  and  almost  qualifies  for  art.  The  child  sees 
many  things— commonplace  to  adults— as 
though  they  are  framed  or  on  a  pedestal.  Gar- 

bage collecting  is  not  glamorous  when  perceived 

in  its  social  context;  but  the  child  doesn't 
recognize  the  social  context,  only  the  excitement 
of  the  activity  itself.  This  conceptual  limitation 
is  his  innocence  and  it  pays  in  many  delights. 
Robert  Coles  (1972)  reports  a  garbage  collector 
as  saying: 

You  know,  when  kids  are  6  or  7,  they'll  tell  you  they 
want  to  be  garbage  collectors.  They're  all  excited 
because  of  the  big  truck  and  the  big  pails  we  have. 
They  come  and  watch  you  and  ask  you  questions  and 

tell  you  that  it  won't  be  long  before  they're  on  with 
you,  working  up  there  on  that  truck.  They  think  it's 
great,  standing  there  on  top  of  that  garbage,  pushing 

it  and  shoveling  it.  I've  heard  the  same  thing  from 
white  kids  and  colored  kids,  so  long  as  they're  only  5 
or  6  or  7.  But  then  the  white  kids  get  smart. 

The  child's  time  frame  is  narrow.  When  an 
adult  contemplates  a  sweeping  view  he 
perceives  time  as  well  as  space.  The  converging 
line  of  trees  and  the  distant  horizon  suggest  the 
future — or,  on  the  contrary,  remote  objects, 
such  as  a  church  spire  or  a  ruin,  may  suggest  the 
distant  past.  This  temporal  dimension  of 

landscape  is  not  a  part  of  the  child's  experience. 
The  city,  Lewis  Mumford  once  said,  is  time 
made  visible.  A  child,  however,  cannot  perceive 

time  in  the  city:  ancient  buildings  are  essential- 
ly dark,  rather  dirty,  and  perhaps  haunted.  Only 

when  the  child  reaches  the  age  of  8  to  10  does  the 
idea  of  antiquity  in  buildings  appear,  and  along 
with  this  awareness  a  sentiment  for  old  things, 
the  notion  that  old  things  should  be  preserved 
for  what  they  tell  of  the  past  (Jahoda  1961). 

What  are  the  happy  experiences  of  childhood 
that  adults  look  back  upon  with  such  yearning? 

The  happy  experiences  of  a  child  are,  of  course, 
enormously  varied.  Let  me  give  three  examples, 
which  differ  from  each  other  in  kind  and  in  in- 

tensity, and  then  comment  on  them.  The  first  is 
the  most  intense,  and  it  is  recalled  by  the  dis- 

tinguished physician  Percival  Bailey  (1967). 

I  remember  going  fishing.  I  cannot  have  been  more 
than  4  years  old  at  the  time.  The  whole  setting  is  still 
a  vivid  picture  in  my  mind— the  creek  which  ran 

across  my  grandfather's  farm,  the  big  willow  tree,  my 
mother  and  my  grandfather,  who  had  prepared  the 
hook  and  line  and  given  the  pole  to  me  to  hold.  When 
the  cork  bobbed,  I  pulled  as  I  had  been  told,  and  out 
came  a  little  sliver  of  silver  which  danced  in  the 
sunshine  at  the  end  of  the  line.  I  ran  around  like  one 
possessed,  shrieking  in  a  delirium  of  joy,  and,  for  a 
long  time,  would  allow  no  one  to  touch  my  treasure. 

I  have  no  recollection  of  the  rest  of  the  day,  but  never 
since  have  I  ever  experienced  such  an  undiluted 
ecstasy.  Soon  afterward  we  moved  away,  and  I  have 
never  developed  a  liking  for  fishing.  My  favorite 
treatise  on  the  art  is  not  The  Compkat  Angler  but  a 
more  modern  one  entitled  To  Hell  with  Fishing!  Can 
it  be  possible  that  there  is  a  subconscious  wish  to 
protect  this  ancient  memory?  At  any  rate,  on  that  day 
I  was  completely  happy,  for  I  was  too  young  to  realize 
the  tragic  destiny  of  mankind,  and  no  one  to  whom 
that  realization  has  come  can  ever  be  completely  hap- 

py again. The  second  example  is  the  recall  of  the  Greek 
writer  Nikos  Kazantzakis  (1966).  He  was  4  years 
old  and  played  with  a  girl  a  year  younger. 
Kazantzakis  reported: 

She  rose  then,  took  me  by  the  hand,  and  brought  me 
inside.  Her  mother  was  away  the  entire  morning;  she 
hired  out  as  a  charwoman.  Without  losing  a  moment, 
we  took  off  our  socks,  lay  down  on  our  backs,  and 
glued  our  bare  soles  together.  We  did  not  breathe  a 

word.  Closing  my  eyes,  I  felt  Emine's  warmth  pass 
from  her  soles  to  mine,  then  ascend  little  by  little  to 
my  knees,  belly,  breast,  and  fill  me  entirely.  The 
delight  I  experienced  was  so  profound  that  I  thought  I 
would  faint...  Even  now,  70  years  later,  I  close  my 

eyes  and  feel  Emine's  warmth  rise  from  my  soles  and 
branch  out  through  my  entire  body,  my  entire  soul. 

The  third  example  is  not  autobiographical. 

It  is  A. A.  Milne's  (1925)  idea  of  the  happy  child: 
John  had 
Great  big 

Waterproof 
Boots  on; 

John  had  a 
Great  big 

Waterproof 

Hat; 

John  had  a Great  big 

Waterproof 

Mackintosh — and  that 

(said  John) 

is 

that. 



As  we  look  at  these  examples  it  seems  to  me 
clear  that  such  experiences  of  joy  and  happiness 
are  far  from  being  unique  to  the  small  child.  The 
occasions  that  cause  them  may  indeed  change.  A 
small  child  eating  cake  will  not  comprehend  that 
as  an  adult  he  will  find  sex  a  greater  pleasure. 

Habit  dulls  one's  appetite  and  greater  stimulus 
must  be  sought  for  the  same  kind  of  sensory 

reward.  A  small  boy  goes  into  ecstasy  over  a  lit- 
tle sliver  of  a  fish;  the  adult  angler  requires  a 

bigger  catch.  A  great  big  waterproof  hat  soon 
loses  its  magic,  but  adults  seem  to  get  no  less 
satisfaction  out  of  new  toys  and  possessions 
than  a  child.  The  child  does  enjoy  great  advan- 

tages over  the  adult:  he  comes  to  his  experience 

fresh.  This  does  not  only  mean  that  every  ex- 
perience for  him  is  likely  to  be  new;  it  also 

means  that  the  child  comes  to  his  experience  out 
of  context — out  of  the  context  of  work,  for  in- 

stance. To  the  adult,  pleasure  requires 
work— that  is  preparation.  A  fishing  trip  is 
something  that  has  to  be  planned,  perhaps 
weeks  ahead.  The  fisherman  has  to  make  sure 
that  there  is  enough  gas  in  the  car  and  that  the 
beer  bottles  in  the  trunk  will  not  break  as  the 
car  runs  over  the  washboard  road.  The  child  has 
no  such  worries.  He  comes  to  the  river 
miraculously.  Grandfather  prepares  the  hook 
for  young  Percival  Bailey  and  the  fishing  rod  is 
miraculously  in  his  hands:  there  remains  for 
him  only  the  pure  experience  of  fishing. 

Another  advantage  that  the  child  enjoys  over 
the  adult  is  his  lack  of  social  awareness.  He  is 
not  aware  that  places  have  social  meaning  and 
can  serve  as  status  symbols.  The  local  water 
hole  and  stream  offer  all  kinds  of  opportunities 
for  fun  and  the  fun  is  not  tainted  by  an 
awareness  of  social  prestige  or  its  lack  (Smith 

1973).  By  contrast,  the  adult's  motivation  for 
visiting  one  place  rather  than  another  is  seldom 
pure.  Places  are  not  only  to  be  seen,  but  they  are 
also  to  be  seen  in.  It  is  curious  how  the  child  does 

not  take  to  the  camera.  He  doesn't  care  to  stand 
still  and  pose  for  it,  nor  does  he  care  to  use  a 
camera.  The  camera  is  very  much  a  toy  for 
adults,  and  perhaps  one  may  go  so  far  as  to  say 
that  it  is  essentially  a  toy  of  middle-class  and 
middle-aged  adults.  As  Susan  Sontag  (1973)  has 
reminded  us,  an  early  use  of  the  camera  was  to 
make  portraits  of  rather  stuffy- loo  king  people 
and,  of  course,  to  take  wedding  pictures.  The 
cameraman  is  almost  as  necessary  as  the 
minister  at  a  wedding.  The  wedding  picture  is  a 

social  document;  it  legitimizes  an  occasion.  Can 
anyone  imagine  visiting  the  Grand  Canyon 
without  a  camera?  To  the  adult,  it  is  as  though 
an  environmental  experience  is  not  real  unless  it 
is  documented.  The  documents— the  pictures 
taken— can  then  be  presented  to  friends  for 
their  admiration.  A  child  does  not  live  exclusive- 

ly in  the  visual  world  of  the  camera.  He  rarely 
pauses  to  admire  a  panoramic  view.  He  prefers 
the  accessible  and  the  immediate,  which  he  ex- 

plores in  action  and  through  the  sense  of  touch. 
The  older  child,  like  an  adult,  seeks  for  a  social 
confirmation  of  his  experience.  But  since  his 
world  is  not  so  much  visual  and  aesthetic  as 

packed  with  action,  the  child  telk  his  experience 
and  boasts  of  his  adventures.  He  has  little  use 
for  static  pictures. 
What  advantages  does  the  adult  enjoy  over 

the  child?  A  key  word  is  appreciation.  Ex- 
perience, we  have  seen,  is  informed  by  thought. 

Appreciation  is  even  more  an  intellectual  activi- 
ty. Growing  older  often  means  substituting  ap- 

preciation for  direct  sensory  pleasure. 
Wordsworth  seems  to  have  viewed  the  change 
with  regret.  Many  adults  mourn  for  their  lost 

childhood.  A  hungry  child  wolfs  down  a  ham- 
burger; it  is  a  passion,  whereas  the  adult  has  to 

make  do  with  whiffing  the  perfume  of  a  rare 

wine.  A  child  may  be  fascinated  by  small  ob- 
jects— a  daisy,  for  instance.  The  adult?  When 

Wordsworth  was  64  years  old  and  felt  a  dim- 
ming of  his  poetic  vision,  he  wrote  the  following 

lines  in  a  child's  album  in  praise  of  service: 
Small  service  is  true  service  while  it  lasts: 
Of  humblest  Friends,  bright  Creature!  scorn  not  one: 
The  Daisy,  by  the  shadow  that  it  casts, 
Protects  the  lingering  dew-drop  from  the  sun. 

The  child,  who  knows  the  daisy  and  the  sun, 
will  not  appreciate  the  poem.  To  appreciate  the 
poem  and  the  experience  it  so  deftly  captures, 
one  needs  to  have  sensed  the  charm  of  the  daisy 
and  the  warmth  of  the  sun,  but  one  needs  far 

more:  the  poem's  force  rests  on  the  further 
knowledge  of  the  utmost  contrast  between  the 
omnipotent  and  eternal  sun  on  the  one  hand, 
and  the  ephemeral  flower  on  the  other.  We  do 
indeed  recognize  the  wonder  of  the  daisy  as  a 
child,  but  to  know  the  flower  in  all  its  richness 
and  poignancy  we  may  have  to  wait  until  we  are 
64  years  old. 
Remembrance  is  an  important  component  of 

appreciation.  We  tend  to  think  of  remembrance 

as  warmed-over  experience,  forgetting  that  it 



can  itself  be  an  exquisite  pleasure.  In 
remembered  pleasure  the  adult  is  far  richer 
than  the  child.  Let  a  wise  hross  of  the  planet 
Mars  or  Malacandra  explain  the  role  of  memory 

in  happiness.  In  C.  S.  Lewis's  (1965)  novel,  the 
human  hero  Ransom  wants  to  know  why  a 
hross,  native  of  Malacandra,  finds  no  compul- 

sion to  repeat  a  delightful  experience.  On  earth 
man  wants  to  have  his  pleasure  again  and  again 
like  a  greedy  child;  he  is  not  content  with  mere 
remembrance.  The  hross  says: 

A  pleasure  is  full  grown  only  when  it  is  remembered. 
You  are  speaking,  Hman,  as  if  the  pleasure  were  one 
thing  and  the  memory  another.  It  is  all  one  thing... 
What  you  can  remember  is  the  last  part  of  the 
pleasure,  as  the  crah  is  the  last  part  of  a  poem.  When 
you  and  I  met,  the  meeting  was  over  very  shortly,  it 
was  nothing.  Now  it  is  growing  into  something  as  we 
remember  it.  But  still  we  know  very  little  about  it. 
What  it  will  be  when  I  remember  it  as  I  lie  down  to 
die,  what  it  makes  in  me  all  my  days  till  then— that  is 
the  real  meeting.  The  other  isonly  the  beginning  of  it. 
You  say  you  have  poets  in  your  world.  Do  they  not 
teach  you  this? 
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'It  is  a  general  and  probably  valid  intuition  that  the 
destruction  of  the  natural  world  somehow  impairs  our 

humanity"  -Paul  Shepard 
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ABSTRACT.  An  attempt  to  identify  stages  or  episodes  in  the  first 

20  years  of  life.  Stages  are  briefly  explained  and  discussed,  ar- 
ranged in  age  class  sequence,  and,  where  possible,  are  associated 

with  environments  related  to  urban  life. 

THE  ARGUMENT 

The  human  requisite  of  the  natural 
environment  has  nothing  to  do  with  recrea- 

tion in  the  sense  of  release  from  work,  exercise, 
challenge  as  a  conquest,  esthetics,  or  scenery. 

It  has  little  to  do  with  "the  outdoors"  as  a  hobby 
or  inspirational  spectacle.  It  does  have  to  do 
with  ontogenesis,  and  is  the  respondent  in 
events  perhaps  as  essential  to  human  health 
as  good  mothering.  The  exact  nature  of  these 
feedback  connections  is  still  unclear,  but  some 
of  the  lineaments  are  visible.  These  are  dis- 

tinct in  kind  and  timing  and  plug  into  the  life 
cycle  in  specific  ways.  They  are  the  outcome  of 
phylogeny  in  the  terminal  phases  of  species 
evolution  in  the  middle  and  upper  Pleistocene. 

What  follows  is  an  attempt  to  identify  several 
of  these  episodes  from  the  first  20  years  of  life. 
They  are  briefly  explained  and  discussed,  are 
arranged  in  age-class  sequence,  and,  where 
possible,  are  associated  with  certain  en- 

vironments. In  general  they  are  examined  in 
terms  of  urban  life. 

ONTOGENESIS  AND   NATURE 

1.  The  importance  of  the  natural  environ- 
ment is  not  an  all-embracing  surround,  but 

varies  in  its  meaning  at  different  times  in  the 

life  cycle.  For  example,  the  "natural  en- 
vironment" for  crawling  infants  is  experienced 

as  the  pathogen/antibiotic  enterprise.  The  in- 
fant is  programmed  at  this  age  to  taste 

repeatedly  the  surroundings  within  reach,  par- 

ticularly the  soil.  Over  sufficient  time  sufficient 
handfuls  of  dirt  and  objects  are  stuffed  into  the 
mouth  to  build  an  antibiotic  repertoire  ap- 

propriate to  the  precise  pathogen  taxonomy  of 
that  area.  Place  for  the  crawler  is  that  special 
collection  of  indigenous  germs  that  he  needs 

while  on  mother's  milk,  as  he  begins  to  measure 
the  environment  for  its  demands  on  his 

antibody-producing  system  (Neel  1970). 
The  taste  of  the  environment  is  a  normal  and 

ongoing  experience  for  people  who  harvest  their 
own  food.  The  ionic  circulation  relates  them  to 
the  earth  in  chains  of  connections  which  may  be 
called  the  atomic  foundations  of  all  ecological 
relationships.  The  epiphanies  of  these 
relationships  are  minimal  in  our  culture — but 
that  may  be  a  mark  of  deficiency  which  has 
detrimental  psychological  and  philosophical 
consequences.  What  Mircea  Eliade  (1959)  has 

called  "the  homogenization  of  space"  is  not  only 
visual  and  mythological,  but  chemical  in  a  socie- 

ty heavily  committed  to  specialized  regional 
agribusiness,  massive  transport,  and  eclectic 
consumption  patterns. 

2.  A  second  ontogenetic  enterprise  in  which 

the  genome  functions  in  an  "average  expected 
environment"  is  cognitive  and  taxonomic.  A 
diversity  of  natural  species  is  essential,  as  they 
become  both  an  object  and  code  of  thought.  The 
elementary  operations  of  cognition  are 

demonstrably  related  to  the  activities  of  tax- 
onomic strategy:  discrimination,  comparison, 

sorting,  grouping,  categorization  and  hyper- 
categorization  in  a  linguistic  nomenclature 
(Lermeberg  1967).  Nor  is  there  much  doubt  that 



these  are  widespread  and  noneconomic.  The 

language-acquisition  schedule  of  young  children 
is  consistent  with  the  theory  that  it  is  genetical- 

ly programmed  in  such  a  way  that  the  naive  (not 
yet  having  metaphorical  significance)  tax- 

onomies of  species,  anatomies,  and  kin  are  fully 
achieved  by  the  halcyon  acme  of  juvenile 
fulfillment— the  idyllic  and  practical  age  of  ten. 
That  the  strategy  of  mental  operation  coincides 
both  with  a  linguistic  and  categorical  enterprise 
in  a  world  rich  in  fascinating  different  species  is 

probably  no  coincidence  (Levi-Straiuss  1966).  (To 
deliberately  disregard  this  functional  role  of 
species  systems  in  the  higher  activities  of  the 
central  nervous  system  requires  an  elaborate 

conscious  and  unconscious  philosophy  of  Faus- 
tian  man  formulating  a  life  of  instant 
reality— the  mythology  of  Fossilfuelman). 

3.  A  third  ontogenetic  enterprise  centers  on  a 

certain  type  of  fantasy  play  which  James  Fer- 

nandez (197Jt)  has  called  "animal  predication." 
This  is  the  mimicry  of  animals  by  children  and 

juveniles — group  histrionics  placing  extem- 
poraneous drama  in  a  game  framework.  These 

transient  and  successive  imitations  involve  the 
subjective  internalizing  of  commonly  recognized 
traits,  through  turn-taking  at  performances  and 
interactions  by  which  certain  qualities  are 
assimilated  into  the  inchoate  self  and  others 

ejected.  Running  across  as  much  as  5  years  of 
such  play,  this  resolution  of  self  and  Other,  a 
direct  and  prosaic  acknowledgement  of  qualities 
of  which  the  self  is  a  synthesis,  paves  the  way 
for  later  abstraction  and  analytical  operations 
by  which  we  understand  caricaturization  and 
personality. 

At  first  glance,  animal  predication  seems  to 
be  largely  independent  of  place,  an  impression 
that  seems  to  be  verified  by  the  play  of  boys  at 
being  simultaneously  man  and  horse  or  in 

games  of  "fox  and  goose"  or  "run,  sheepie,  run" 
on  bare  playgrounds.  But  the  questions  that  an 
ecologist  might  raise  about  the  context  of  this 
play  do  involve  the  environment.  To  what  extent 
does  the  animal  reference  evoke  appropriate 
habitat  or  the  actual  behaviors  of  the  prototype? 
Granting  the  ethological  destitution  of 
domesticated  forms,  does  it  make  any  difference 
whether  they  are  wild  or  barnyard  forms?  What 
range  of  choices  does  a  modern  urban  child  need 
from  which  to  predicate  an  individual  planetary 
human  consciousness  as  opposed  to  children  in 
folk   societies?    What    happens   to  this   inter- 

nalizing process  when  machines  are  substituted 
for  animals?  Is  this  behavior  itself  a  part  of  the 
broad  dysfunctional  syndrome  that  arose  with 
the  altered  horizons  of  sedentary  agriculture 
and  is  undertaken  in  cynegetic  (hunt- 

ing/gathering) societies  in  wholly  different 
ways? 

4.  A  fourth  biological  enterprise,  contacting 
the  ontogeny  at  several  points,  might  be  called 
the  terrestrial  anlage.  Evidence  for  it  is  highly 
diverse.  Children  of  hunters  in  the  Aleutians 

learn  anatomy  at  the  same  time  they  learn  place 
names — and  there  is  a  lexicological  connection 
(Laughlin  1968).  Psychologists  separate  children 

into  "field  dependent"  and  "field  independent" 
groups,  the  latter  "articulating"  both  internal 
anatomical  and  terrestrial  detail  more  com- 

pletely, which  implies  to  me  a  reciprocal  and  in- 
terdependent resolution  (Wilkin  1965).  Edith 

Cobb  (1959),  surveying  the  biographies  of 
geniuses,  finds  repeated  return  in  memory  and 
actuality  to  places  of  childhood  to  renew  order- 
giving  intuition  that  was  initially  given  by  the 
textures  and  pattern  of  juvenile  play  space. 
Space  is  structured  differently  in  juvenile  life 
than  at  later  ages;  it  is  much  more  critically 
defined.  It  is  intensely  concerned  with  paths  and 
boundaries,  with  hiding  places  and  other  special 
places  for  particular  things.  This  whole  home 
range  (its  radius  measured  by  the  range  of  the 
human  voice)  is,  in  effect,  imprinted.  Such  a 
construct  works  imperceptibly  on  the  memory 
and  consciousness,  and  is  especially  important 
to  creative  adults,  whose  skills  lead  to  introspec- 

tion about  the  generation  of  their  own  ideas  and 
who  tend  to  be  fascinated  by  the  terrain  of  their 
own  autobiography.  In  just  that  age  when  the 
sequences  of  movement  follow  a  patterned  en- 

vironment, some  ineffable  claim  on  the  future  is 
made.  The  searching  mind  of  the  man  of  genius 
recontacts  a  world  where  there  is  both  refuge 
and  stalking  in  their  brightest  forms.  The 

philosopher's  quest  is  a  metaphor  on  the  hunt, 
but  at  the  same  time  he  understands  the  needs 

of  the  prey— retreat,  solitude,  and  disengag- ment. 

Nostalgic  returns  to  places  always  contain  the 
surprise  of  how  small  they  are.  The  garden,  the 
symbolic  source  and  first  home  of  all  life,  is 
translated  by  architecture  in  a  language  and 
style  of  its  time,  but  is  universally  an  unspoiled 

cosmos  made  small.  In  Newton's  time  it  was 
mathematically    precise    and    geometrically 
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pruned;  in  Wordsworth's  it  was  grassy  and 
pastoral.  Gardens  are  but  one  example  of  the 
place  as  a  kind  of  diminutive  externalization  of  a 
mental  set.  The  mental  apparatus  may  be 
perceived,  in  turn,  as  a  place  and  the  landscape 
as  a  metaphor  of  it  (Shengold  1966). 

Margaret  Mead  (1970)  once  proposed  that  all 
children  spend  some  time  on  an  island.  Perhaps 
she  meant  only  that  the  social  forms  convey  a 
sense  of  finiteness,  but  I  took  her  to  mean  that 
the  physical  and  sensory  experience  as  a  whole 
did  not  simply  convey  or  frame  but  constituted 
the  limited  nature  of  human  habitat  in  a  way 
that  is  imprinted  on  the  juvenile  as  a  prototype 

of  reality.  Within  the  confines  of  the  island  a  u- 
niverse  operates;  it  is  a  natural  miniature.  The 
implications  of  this  anlage  are  many;  one  of 

them  is  its  contained  livingness:  the  organic  un- 
folding, growing,  and  dying.  Even  the  desert 

oasis  has  this  biotic  insistence.  What  intellec- 
tual schemata  does  the  no-longer-walled  city 

with  its  paved  and  paneled  surfaces  offer?  What 
are  the  consequences  of  its  gestalt-making 
power?  The  nostalgic  return  of  the  adult  to 
juvenile  home  ranges  may  have  crucial  bearing 
on  transitional  phases  of  later  ontogeny.  What 
do  these  demands  require  of  the  nature  of  such 
places?  The  peripatetic  round  of  Pleistocene  life 
involved  for  the  juvenile  a  succession  of  hearth- 
centered  ranges  with  constitutional 

similarity — receiving  spatial  order  and  tax- 
onomic  diversity  and  familiarity.  The  moves  of 

nomadic  peoples  build  across  the  years  of  laten- 
cy a  series  of  tightly  constricted  spaces,  each 

related  to  the  others  in  spatial  and  temporal 
order  that  eventually  forms  a  mosaic  of  band  or 
tribal  range.  In  slightly  different  compositions 
of  the  same  species,  the  juvenile  rehearsed  the 
creation  of  textured  space  again  and  again.  All 
these  places  were  in  ecological  climax  (mature 
community  development)  or  close  to  it.  Thus 

there  was  habitat  stability  in  spite  of  the  move- 
ment and  in  spite  of  the  passage  of  years,  a 

stability  that  formed  a  perennial  continuity  of 
surround  for  individuals  whose  social  relations 

were  constantly  changing.  The  returning  adult 
in  such  societies  does  not  come  back  to  a  single 
juvenile  yard  and  fixed  abode  but  to  a  world 
created  by  successive  mastery  of  small  spaces 
which  he  now  sees  as  a  whole. 

Amos  Rapoport  (1972)  has  touchingly  de- 
scribed the  visits  of  middle-aged  Australian 

aborigines  from  their  church  or  government 

camps  to  tribal  lands,  where  every  yard  is 

known  from  childhood  and  the  terrain  "is  an 
archive  of  the  ancestral  past."  For  the  middle- 
aged  everywhere,  past  experience  is  a  journey. 
How  much  is  lost  to  the  quality  of  life  among 
those  who  have  no  such  landscapes  cannot  easily 
be  assessed,  but  one  suspects  that  its  possession 
is  related  to  the  maturity  and  strength  that 
marks  the  endurance  of  those  American  Indian 
cultures  that  have  retained  a  home  land  base 
(Collier  1962). 

5.  Another  ontogenetic  moment  with  specific 
environmental  dimensions  is  a  kind  of  prepuber- 

tal exodus.  In  our  society  it  appears  as  Boy  and 
Girl  Scouts  following  nonparental  masters  into 

"wild"  terrain.  It  began  in  America  as  a  wood- 
craft movement,  which  Ernest  Thompson  Seton 

designed  after  an  English  model;  but  Seton's 
real  theme  was  the  preinitiatory  experience  of 
preadolescent  American  Indians.  The  camping 

phenomenon  for  11-year-olds  sets  the  tone  of  the 
departure  from  childhood  and  the  preamble  to 
an  adolescent  ordeal  in  solitude.  Skills  and 
mastery  are  central  to  this  experience  just  as 
they  are  to  a  young  Eskimo  learning  to  use  a 
kayak.  Group  membership,  symbolized  by  hyp- 

notic orientation  to  a  campfire  and  by  group 
singing,  is  no  arbitrary  device  of  middle  class 
life;  it  is  an  autogenic  attempt  to  read  out  the 
genes  by  people  in  those  societies  affluent 
enough  to  escape  the  mire  of  agriculture  or  who 
have  not  yet  felt  its  quaggy  touch. 

The  camp  exodus  may  seem  to  belong  to  a 
penumbral  phase  in  the  lee  of  latency  and  the 
windward  of  adolescence.  But  we  need  to  have 
much  more  care  than  in  the  past  in  writing  off 

age  classes  as  "transitional."  The  11  to  12-year 
group  may  be  special  in  certain  ontogenetic 
respects,  rather  than  merely  in-between.  These 
are  heroic  years  in  which  the  hero  has  not  yet 
been  exalted  beyond  mortality,  cliques  are 
bound  by  unexamined  spontaneity  rather  than 

ideology,  the  joys  of  escape  from  parental  sur- 
veillance are  unsullied  by  doubt,  and  the  reality 

of  nature  is  exquisitely  explicit  and  tangible.  In 
terms  of  place,  it  is  indeed  developmental,  with 
its  excursions  out  of  juvenile  home  range,  if  only 
for  a  while.  But  the  admiration  of  older  adoles- 

cent or  young  adult  leaders  and  attunement  to 
limited  exploration  are  not  necessarily  mere 
fores hadowings,  but  instead  a  unique  whole 
with  its  own  essential  purposes. 

Finally,  we  come  to  the  karma  of  adolescence 
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and  its  ecological  requirements.  "Adolescence" 
is  misleading,  for  the  period  of  life  is  not  un- 

itary; the  13th  is  very  different  from  the  18th 
year;  a  diverse  series  of  events  is  involved.  Three 

of  those  having  a  special  relationship  to  the  non- 
human  are: 

6.  The  adolescent  is  widely  recognized  as 
regressive;  infantile  behaviors  are  symptomatic 
of  deep  renewal,  the  excavation  of  what  Joseph 

Campbell  (1959)  calls  "infantile  imprints  of  ex- 
perience" which  form  the  homological  basis  of 

mythical  structures.  The  regression  carries 
strong  implications  for  the  figure  of  the  mother. 
The  grand  shower  of  poetic  perception  is 
biological  adaptation  which  allows  the  maternal 
affiliation  to  be  reexperienced  in  cosmic  terms. 
This  metaphor  is  the  insight  by  which  all  later 
reproduction  and  generation  will  carry  some  of 

the  love  of  one's  own  mother  in  infancy.  "Back 
to  nature"  and  "the  love  of  nature"  are  the 
hackneyed  expressions  of  this  movement  of 

adolescent  feeling  toward  the  "mother  of  the 
hunt,"  the  "mother  of  herds"  or  the  "mother  of 
us  all."  For  the  initiated  the  earth  is  a  body.  An 
organic  metaphor  as  the  basis  of  geohuman 

relationships  is  the  functional  one.  The  nonliv- 
ing is  thereby  silently  understood  never  to  be 

without  life.  Presumably  this  grows  from  a 
homologized  movement  of  the  infant  with 

respect  to  its  mother's  body.  For  the  most  part 
our  culture  fails  in  the  rituals  and  myths  this 

powerful  insight  compels.  The  autogenous  sub- 
stitutes are  a  virtual  catalogue  of  adolescent 

delinquency  and  neurosis.  Another  aspect  of 
this  renewal  of  the  mother  motif  as  a  catalyst 
toward  the  nonhuman  is  that  the  individual  has 

the  opportunity  to  surmount  (in  part,  at  least) 
bad  mothering  as  an  infant,  to  straighten  a 
crooked  path  by  taking  it  again.  It  need  hardly 
be  said  that  the  implications  of  this  rebirth  and 
its  potential  for  shaping  the  attitudes  of  modern 
society  toward  nature  are  scarcely  explored. 

7.  The  second  event  or  episode  is  extended 
from  the  taxonomic  knowledge  mastered  by  the 
juvenile  and  may  be  the  ultimate  purpose  or 
function  of  that  achievement.  The  species 
system  and  its  ecological  interconnections 

(especially  food-chains)are  perceived  under  the 
guidance  of  mythical  drama,  related  and  acted, 
as  a  model  of  human  social  relations.  In  its 
degenerate  form,  domestic  animals  are  involved 
in  social  hierarchies  with  man.  In  urban  thought 
there  is  some  recovery  insofar  as  the  animal  is 

perceived  in  poetic  metaphor.  In  all  cases  the 
taxonomic  system  is  exploited  for  intermediate 
or  transformational  forms  which  manifest  or 

symbolize  taboo  relations  (Levi-Strauss  1963). 
8.  A  third  is  connected  more  directly  to  the 

schedules  of  initiation.  Among  the  series  the 
ordeal  by  solitude  is  particularly  environment- 
fixed.  The  testing  of  the  prepared  spirit,  sur- 

rounded by  the  majestic  and  terrifying  world  of 

the  nonhuman,  though  diverse  in  its  precise  set- 
tings, is  very  widespread.  There  are  no 

equivalents  in  the  city  or  sensory  deprivation 
tank,  despite  their  isolating  effect.  Indeed,  sen- 

sory deprivation  is  more  likely  to  be  alienating 
than  connecting  to  the  concrete  world.  The 

autogenous  and  mythdepleted  contemporary  ex- 
pression involves  thousands  of  young  people 

hiking  in  the  wilderness  and  such  programs  as 
Outward  Bound  making  bold  but  secular  and 
therefore  emasculated  simulations.  What  many 
individuals  feel  about  the  wilderness  is  that 

they  have  personally  approached  a  religious  ex- 
perience. Without  a  liturgy  it  is  largely  wasted, 

though  there  may  be  psychological  benefits. 
We  all  know  that  one  effect  of  national  and 

multinational  corporations  and  bureaucracies  is 
to  distribute  identical  structures  and  forms  and 
to  modify  the  terrain  into  duplicable  units.  It  is 
widely  observed  that  the  effect  is  disorienting 

and  therefore  injurious  to  processes  of  self- 
identity.  Because  of  its  repeatability,  the 

abstract  world  of  duplicated  spaces  is  a  non- 
place,  a  landscape  without  historical  depth  or 
definable  named  places.  It  is  my  contention  that 
the  initiatory  process  empowers  the  adolescent 
to  make  place  by  cosmocizing  (or  homologizing) 
the  world  known  to  him  (Douglas  1966).  To 
make  in  the  modern  world  means  in  fact  to 

transform.  The  physical  making  follows  the 
ideational.  Fully  mature  humans — the  product 
of  adolescent  religious  initiation — will  not  make 
a  world  of  repeatable  segments.  The  antique  test 
of  the  end  of  childhood  is  the  ability  to  confront 
and  to  wear  the  Other;  to  enter  it  like  a  garment. 
The  perceptual  otherness  of  the  visible  cosmos, 
its  explicit  nonhuman  concreteness,  lies  in  true 

wilderness.  If  the  individual's  religious 
cosmology  is  adequate  to  his  test  of  isolation  it 

can  be  adequate  to  the  whole  arc  of  his  life.  Hav- 
ing faced  the  Other  in  its  diversity,  he  may  then 

face  it  in  himself,  one  expression  of  which  is  the 
otherness  of  the  city.  Like  the  infant  who  must 
see  love  in  action  before  he  can  discover  it  in 
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himself,  the  adolescent  cannot  discover  his 
maturity  in  the  city.  We  are  surrounded  by  his 
ludicrous  and  pathetic  efforts  to  create  a  uni- 

verse in  which  to  measure  his  own  achievement. 
As  Erik  Erikson  and  Harold  Searles  have 

demonstrated,  these  adolescent  critical  periods 
are  in  the  service  of  identity  resolutions  through 
the  establishment  of  a  vast  network  of  relations 
with  the  nonhuman  as  well  as  the  human  en- 

vironment. Their  language  is  overwhelmingly 
metaphoric.  Their  environment  is  the 
wilderness.  If  the  landscape  is  fixated  by 
juvenile  perception  as  an  extension  of  mental 
operations  (as  suggested  earlier),  then  the 
wilderness  may  be  the  epigraph  of  the  un- 

conscious (Drew  1973).  It  is  continuous  with  the 

stellar  universe.  K  the  earth's  wildernesses  are 
finally  domesticated  as  part  of  the  mythology  of 

Fossilfuelman's  "control  of  nature"  the  im- 
mediate loss  to  wild  species  and  ecosystems  may 

be  calculable.  But  the  earth  wilderness  is  like 
some  cosmic  embassy,  where  the  adolescent 
pilgrimage  ends  in  the  birth  of  maturity— the 
final  test  and  shaping  of  sanity  in  confrontation 
with  the  Other.  In  this  its  loss  to  us  may  be  in- 

calculable, though  I  think  we  already  see  the 
signs  of  this  deprivation. 

Above  I  have  suggested  eight  ontogenetic, 
critical-period  episodes  in  which  human 
development  in  the  first  20  years  of  life  may  be 
related  to  the  natural  world  in  the  context  of 
place.  I  have  suggested  that  this  ontogeny  and 
its  environmental  complement  are  the  outcome 
of  human  phylogeny  in  the  Pleistocene  in 
Paleolithic  cynegetic  life  (Shepard  1973).  Our 
present  distance  from  that  setting  seems  enor- 

mous, and  the  cynegetic  past  is  easily  seen  as  a 
ludicrous  model  for  ourselves.  That  distance, 
however,  may  only  by  projected  by  the  myth  of 
historical  mankind,  augmented  by  recent  com- 

mitments to  progress  and  humanism.  On  the 
contrary,  one  of  the  surprising  consequences  of 
cynegetic  studies  is  the  convergence  of  urban 
and  hunting/gathering  life.  Throughout  this 
paper  I  have  alluded  to  the  opportunity  of  urban 
peoples  to  recover  elements  of  human  ecology 
warped  by  millennia  of  immersion  in 
domesticated  landscapes.  Paramount  among 
these  is  the  opportunity  to  be  free  of  the 
domestic  animal  both  as  social  partner  and 
model  of  the  nonhuman.  The  enormous  human 

desire  for  animal  figures  is  seen  by  their  ubiqui- 

ty   in    popular    culture.    "Pet    therapy" 

notwithstanding,  the  psychology  of  this  is  poor- 
ly known.  There  is  evidence  for  us  in  the  im- 

poverishment of  peasant  thought:  a  perception 
of  nature  as  an  extension  or  enemy  of  the 
animals  (degraded  monsters)  of  the  barnyard 
(Potter  1967) 

That  city  life  suffers  from  the  lack  of  green  in 
daily  experience  may  be  exaggeration — an 
irrelevant,  sentimental  fragment  from  an  es- 

thetic that  aligns  its  vision  on  an  urban-rural 
axis.  Far  more  important  are  components  of 
nature  that  have  deep  psychological  import  but 
not  necessarily  any  scenic  dimension.  Chief 
among  these  is  the  system  of  food  chains. 
Wherever  our  attention  falls  on  the  schemata  of 
alimentation  it  becomes  the  very  model  of 
relatedness.  The  nearly  universal  reciprocity  of 
food  and  marriage  regulations  signifies  the  two 
preoccupations  of  kinship — one  connecting 
social  ties,  the  other  ecological.  Reflection  on  the 
minimal  family  and  absence  of  witness  and  par- 

ticipation in  predation  among  urban  children 
reveals  an  interrelated  pathology.  It  is  widely 
lamented  that  the  child  thinks  that  groceries 
come  from  the  store  and  milk  from  a  carton,  but 

the  problem  is  usually  seen  in  terms  of  mere  in- 
formation and  disregards  the  motor  and  par- 

ticipatory bases  of  learning  in  children  and  the 
way  that  kind  of  learning  becomes  scaffolding 
for  seemingly  unrelated  data  later  in  life. 
Picture-book  explanations  are  no  help,  and  help 
produce  grownups  who  repudiate  the  very  thesis 

of  trophic  centrality,  whose  denial  of  the  life- 
giving  nature  of  death  is  a  prison  for  their  own 
children.  That  we  do  not  and  cannot  find  it  in 
ourselves  to  affirm  as  good  and  beautiful  a 
world  where  creature  eats  creature,  where 
butchering  is  a  ritual  act,  and  where  decay  is  an 
affirmation  of  wholeness,  is  a  measure  of  the 
improverishment  of  the  urban  mind.  To  treat 
this  emptiness  with  better  classroom  materials 
or  more  open  spaces  is  not  only  insufficient  but 
misses  the  issue.  Parks  and  pets  are  not  the 

crucial  points  of  contact  with  'nature'  but  only 
therapeutic  exercises  and  the  treatment  of 

symptoms. 
The  ontogenetic,  critical-period  approach  to 

this  subject  is  extremely  hopeful  and  positive.  It 
asks  that  prescriptive  counsel  from  the  social 
and  psychological  sciences  for  making  childhood 
environments  measure  its  plans  against 
Pleistocene  models,  against  cynegetic  life, 
against   the   demands   of   ontogeny  and   its 
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critical-period  phenomena.  It  implies  that  cities 
are  as  livable  as  the  people  in  them  are  sane  and 
mature— and  that  the  journey  into  ecological 
maturity  does  not  require  continuous  immer- 

sion in  a  garden.  It  is  centered  on  focal  ex- 
periences and  episodes  which  do  need  special 

spaces,  resources,  and— most  urgently— men- 
tors who  mediate  fantasy  in  childhood  as  ap- 

prehension of  the  biotic  world  instead  of  a  trick 
for  avoiding  it.  It  is  a  general  and  probably  valid 
intuition  that  the  destruction  of  the  natural 
world  somehow  impairs  our  humanity.  The 
amount  of  nature  necessary  may  be  surprisingly 
modest  if  we  can  recover  the  sense  of  timing  and 
purpose  in  which  it  makes  us  human. 
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"Is  it  likely  that  children  in  the  United  States  know 
more  about  nature  in  distant  lands  than  they  do  about 
the  natural  features  in  their  own  cities,  neighborhoods, 

and  backyards"  -  Florence  C.  Ladd 
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Comments  on  "Place  and  Human  Development" 
by  Paul  Shepard  and  Yi-Fu  Tuan's 
"Experience  and  Appreciation" 

by  FLORENCE  C.  LADD,  Harvard  University  Graduate  School 
of  Design. 

Paul  shepard  presents  a  dazzling  array 
of  profound  ideas  about  the  nature  of  the 

relationship  between  early  developmental 
stages  and  places  experienced  in  a  variety  of 

cultures.  Shepard's  analysis  is  related  to  the 
schema  presented  in  Spivack's  (1973)  paper,  in 
which  he  identifies  some  basic  requirements  of 
the  human  species  and  the  environmental  con- 

ditions necessary  to  meet  those  requirements. 
Spivack  lists  human  requirements  such  as 

eating,  mating,  and  sleeping,  along  with  the  es- 
sential environmental  forms  for  the  activities. 

These  analyses  by  Shepard  and  Spivack  serve  to 

remind  us  that  Erikson's  (1968)  stages  in  the  life 
cycle  and  the  conflicts  and  crises  associated  with 

each  stage  have  not  been  considered  in  an  en- 
vironmental context.  A  merger  of  these  three 

compatible  schemes  might  include  the 
following: 
1.  The  stages  and  associated  age  ranges  of  the 

human  life  cycle. 
2.  Relevant  social  and  emotional  developmental 

tasks. 

3.  The  natural  environments  and  the  built  en- 
vironments needed  at  each  stage  to  support 

the  performance  of  those  tasks. 
Such  a  scheme  for  the  individual  life  cycle  and 

for  the  family  life  cycle  might  aid  policy  makers, 

planners,  and  designers  in  creating  physical  set- 
tings that  would  serve  families  and  individuals 

well  throughout  the  life  cycle.  Shepard  attempts 
to  make  some  essential  connections  between 
stages,  ages,  and  environmental  requirements 
Ln  childhood  and  adolescence. 

Tuan,  in  his  beautiful  prose  and  well-chosen 
poetry,  tells  his  adult  readers  that  we  cannot 
return  to  childhood,  alas.  He  characterizes  the 

difference  between  the  child's  and  the  adult's  ex- 
pectations, experience,  and  appreciation;  the 

difference  between  a  child's  point  of  view  and  an 

adult  point  of  view.  He  implies  that  we  ought 
not  to  reach  into  our  childhood  experiences  in 
nature  and  expect  to  come  forth  with  solutions 

that  fit  precisely  the  requirements  of  today's 
children  or  the  children  of  the  future.  Our  grow- 

ing up  has  changed  our  perspectives  on  those 
places  and  experiences  and  our  interpretation  of 
them.  Time  and  technology  have  changed  our 
childhood  landscapes,  too.  This  is  not  to  say  that 
personal  recollections  of  the  meaning  of  nature 
in  childhood  are  invalid.  Rather,  it  is  to  point 
out  that  we  must  learn  from  children  in  many 
cultures  and  environmental  contexts  through 
careful  observation  and  artful  questions  about 
where  they  experience  nature  and  what  natural 
places  and  experiences  mean  to  them. 

Both  Shepard  and  Tuan  have  reaffirmed  the 

following  assumptions,  which  most  of  us  un- 
doubtedly share: 

1.  Early  environmental  experiences  in  both 
natural  and  built  environments  are  of 

profound  significance  in  determining  future 
environmental  requirements  and  en- 

vironmental satisfactions. 

2.  Significant  developmental  tasks  require  ex- 
perience in  natural  and  built  environments, 

and  the  quality  of  environments  iyifluences 
the  level  at  which  the  tasks  can  be  carried 

out. 
3.  Environmental  requirements  are  relative. 

They  depend  on  an  individual's  culture,  per- 
sonal history,  and  perceptions  of  the  range  of 

environments  available. 

Shepard  and  Tuan  have  implied  some  very  in- 
teresting questions  for  debate  and  research.  For 

example,  is  there  an  optimal  balance  of  natural 
and  built  environmental  elements?  If  there  is, 
what  is  the  optimal  ratio  in  early  childhood,  late 
childhood,  and  adolescence?  What  types  of 
natural  settings,  are  most  suitable  at  each  age 
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level?  Which  natural  settings  should  be 
recreated  to  meet  the  requirements  of  a  more 
environmentally  aware  and  more  numerous 
young  urban  generation?  Where  are  the  existing 

"urban  vi^ilds"  and  pockets  of  nature  that  can  be 
developed  further?  Might  they  give  kids  oppor- 

tunities for  exploration  and  places  to  play? 
Shepard  and  Tuan  raise  the  question  of  the 

meaning  of  play.  What  is  play?  What  is  play  to 

the  city  and  the  city  to  play?  We  are  led  to  con- 
sider new  forms  for  playgrounds,  indeed  to 

think  of  the  city  as  a  playground— the  city  with 
its  parks,  rivers  and  streams,  playing  fields,  and 
streets.  We  are  reminded  that  anonymity,  high 

density,  antisocial  incidents,  and  fear  have  caus- 
ed parents  to  withdraw  their  children  from  city 

streets.  What  can  be  done  to  expand  the  oppor- 
tunities for  experiences  in  nature  for  children  on 

their  own  streets  and  in  their  own 
neighborhoods? 

It  is  likely  that  children  in  the  United  States 
know  more  about  nature  in  distant  lands  than 

they  do  about  the  natural  features  in  their  own 
cities,  neighborhoods,  and  backyards.  Television 
has  made  vivid  and  familiar  the  forests,  gazing 

land,  and  wildlife  of  farav/ay  places.  "Wild 
Kingdom"  warns  us  that  nature  is  threatened  in 
East  Africa.  We  should  be  reminded  that  in 
East  Harlem,  East  Orange,  and  East  St.  Louis, 
the  few  remnants  of  nature  are  in  grave  danger, 
too.  Conservation  should  begin  at  home. 

Conferees  came  to  Washington  with  nature, 
children,  and  U.S.  cities  in  mind.  They  came 
with  different  agendas,  different  objectives. 

Some  were  interested  primarily  in  environmen- 
tal education,  which  should  be  defined  more 

broadly.  It  is  clear  that  environmental  educa- 
tion must  be  extended  to  politicians,  planners, 

developers,  and  mortgage  bankers — education 
about  the  natural  environmental  requirements 
of  children,  especially,  and  of  adults  as  well,  to 
engage  them  in  the  process  of  protecting  and 
developing  natural  life  in  cities.  Those  who 

presently  control  the  future  of  urban  en- 
vironments and  urban  life  should  become  ad- 

vocates for  urban  children  and  their  en- 
vironmental interests. 

Some  conferees  came  with  an  interest  in  un- 
derstanding environmental  issues  related  to  ur- 

ban life  and  with  research  questions  or 
proposals  in  mind.  Some  came  with  policy 

questions  that  pertain  to  nature  in  urban  en- 
vironments. Those  conferees  would  like  to  know 

about  opportunities  for  collaboration  generated 
by  the  U.S.  Forest  Service,  the  Department  of 
Agriculture,  EPA,  and  HUD.  What  policy 

statements  might  be  expected  from  these  agen- 
cies about  improving  the  quality  and  availabili- 

ty of  natural  environments  in  cities? 
Some  conferees  came  with  action  programs  in 

mind.  There  must  be  more  opportunities  for  city 
kids  to  participate  in  successful  encounters  with 
nature,  such  as  those  provided  by  the  Youth 
Conservation  Corps,  Outward  Bound,  Scouting, 
the  AMC,  the  Sierra  Club,  and  many  summer 
camps.  It  is  not  enough  to  bring  more  of  nature 
into  the  city;  we  must  also  lead  more  city  kids 
into  nature  and  what  remains  of  our  North 
American  wilderness. 
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"When  we  engage  in  restoring  childhood  to  some  place 
in  our  thinking  and  recognize  that  childhood  has 

significance  in  the  development  of  the  adult,  it's  all 
right  to  talk  generally  about  'childhood'  and  'the  child'. 
But  as  a  theoretical  concept,  'the  child'  is  a  fiction"  - 
Margaret  Mead 
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Children,  Culture,  and  Edith  Cobb 

by  MARGARET  MEAD,  American  Museum  of  Natural  History, 
New  York. 

ABSTRACT.  When  we  engage  in  restoring  childhood  to  some  place 
in  our  thinking  and  recognize  that  childhood  has  significance  in  the 
development  of  the  adult,  its  all  right  to  talk  generally  about 

"childhood"  and  the  "child."  But  as  a  theoretical  concept,  "the 
Child"  is  a  fiction.  We  do  not  know  enough  about  what  children,  as 
biologically  given  creatures,  will  do  at  different  stages  in  develop- 

ment or  under  different  cultural  circumstances.  Much  of  what  is 

"known"  is  based  on  inadequate  evidence  from  widely  scattered 
sources.  We  can't  take  what  we  find  out  about  children  in  one 
culture  and  combine  it  uncritically  with  what  children  do  in 
another  culture;  the  result  is  unadulterated  nonsense.  We  will  not 
develop  a  useful  theory  of  child  development  until  we  recognize 

that  "the  Child"  doesn't  exist.  Only  children  exist;  children  in  a  par- 
ticular context;  children  who  are  different  from  each  other; 

children  with  different  senses. 

Editor's  Note 

Margaret   Mead   was   a   member   of   a   panel 
chaired  by  Roger  Hart.  The  first  panel  member 
called  upon  to  speak  was  Florence  Ladd.  She 
asked  each  person  present  to  search  his  or  her 
memory  for  the  earliest  possible  recollection  of 
an  experiene  with  nature,  and  then  to  draw  a 
picture  of  it.  Dr.  Mead  had  this  to  say: 

I'm  very  used  to  dealing  with  early  memories;  always 
had  them;  I've  always  worked  with  them;  there's 
nothing  new  about  them.  In  this  context,  I  quite  con- 

sciously picked  the  one  place  in  the  world  that  is  able 
to  evoke  homesickness  in  me.  This  is  a  place  called 
Lavallette,  on  the  Atlantic  Coast,  where  I  spent  the 
first  summer  of  my  life.  I  was  born  in  December. 
I  went  back  to  Lavallette  as  a  17-year-old  with  an  old 
teacher  of  mine.  I  had  the  most  horrible  attack  of 

homesickness.  I've  never  been  so  homesick  before  or 
since.  I  am  not  a  homesick  person,  in  general.  My 
grandmother  said  I  would  go  off  with  the  ragman.  So, 
this  attack  of  homesickness  was  very  odd.  I  decided 
that  it  was  associated  with  the  sound  of  the  surf.  I 
had  never  been  anywhere,  since  that  first  summer, 

that  had  that  same  sound.  I  thought,  well,  I'll  draw 

that  surf,  and  I'll  draw  myself  in  a  baby  carriage  on 
the  boardwalk,  totally  safe  as  the  surf  came  in. 
Then  I  remembered  that  we  had  been  told  by  Florence 
to  think  about  mixed  sensory  modalities.  It  suddenly 
occurred  to  me  that  a  figure  of  speech  I  like  very 

much  is  "to  learn  to  nest  in  a  gale".  I  thought  that  the 
roar  of  the  surf,  and  the  roar  of  the  wind,  was  the 
same  thing.  Nesting  in  the  gale  was  the  same  thing  as 
being  in  a  baby  carriage  on  the  boardwalk  as  the  roar 
of  the  surf  came  in. 

In  calling  upon  Dr.  Mead  for  her  com- 

ments— just  after  Professor  Tuan's  presenta- 
tion of  the  paper  included  in  this  volume— Roger 

Hart  asked  for  news  of  Edith  Cobb,  and  men- 
tioned her  article  (1959). 

In  this  seminal  article,  highly  relevant  to  the 

subject  matter  of  this  symposium— fair,  Edith 
Cobb  wrote:  "...I  became  acutely  aware  that 
what  a  child  wanted  to  do  most  of  all  was  to 
make  a  world  in  which  to  find  a  place  to  discover 

a  self". 
Dr.  Mead's  comments  were  extemporaneous; 

they  have  been  rearranged  slightly  for  clarity. 
—Calvin  W.  Stillman 
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T  ENJOYED  Professor  Tuan's  paper. 

I  was  very  struck  by  the  similarities  between 
his  paper  and  many  of  the  things  that  Edith 
Cobb  worked  on.  She,  of  course,  took  off  also 
from  Wordsworth.  Wordsworth  has  been  a 

taking-off  point  for  people  who  wanted  to  work 
on  the  effect  of  imagination  in  childhood. 

Edith  Cobb  is  still  alive.  She  is  almost  blind.  I 

hope  she  will  live  until  her  book,  "The  Ecology  of 
Imagination  in  Childhood"  is  published  by  the 
Columbia  University  Press.  If  she  hadn't 
become  ill,  perhaps  the  book  would  still  be  grow- 

ing. It's  only  the  accident  that  she  can't  work  on 
it  any  longer,  that  makes  her  really  want  it  to  be 
published.  It  was  something  that  she  worked  on, 
and  worked  on,  and  worked  on.  She  would  give 
us  a  manuscript  to  read,  and  before  we  had  got 
it  out  of  the  post  box  we  would  get  another 
letter,  with  another  little  piece  that  had  to  go  in 
somewhere.  This  because  she  had  read 

something  that  was  even  more  exciting  and  im- 
portant than  anything  she  had  read  before.  Her 

paper,  "The  Ecology  of  Imagination  in 
Childhood"  (1959)— it  is  reprinted  in  Paul 
Shepard's  book  (1969)— was  an  article  for 
Daedalus  that  got  rewritten  three  times  in 
proof. 

Edith  Cobb  suggests  that  we  must  think 
about  a  human  capacity  that  is  just  as  basic,  and 

just  as  necessary  to  human  well-being  (though 
not  to  mere  survival),  as  food  and  drink.  She 

called  this  the  "necessary  relationship  to  the 
natural  world — the  satisfaction  of  a  cosmic 

sense".  When  I  first  read  this  in  her  work,  I 
found  it  an  extraordinary  useful  figure  of 
speech,  and  a  very  useful  statement  of  the 
relationship  of  human  beings — not  just 
children— to  the  world  around  them.  This 
relationship  can  be  highly  elaborated  by  culture, 
or  it  can  be  very  much  truncated,  shrunken,  and 
simplified. 

Edith  Cobb's  work  dealt  with  the  discovery  of 
the  relationship  between  childhood  experience 
and  adult  philosophy,  scientific  perceptions,  and 
artistic  perceptions.  This  was  one  of  the  subjects 

of  Professor  Tuan's  paper  today.  But  Edith 
Cobb  went  further:  she  identified  the  "cosmic 
sense"  with  breathing,  which  I  think  is  an  effec- 

tive figure  of  speech.  She  suggested  that  it  is 
necessary  for  human  beings  to  take  in  the 
natural  world,  to  do  something  with  it,  and  then 

to  "breathe"  it  out.  She  said  that  a  relationship 

with  the  cosmos  is  a  need  of  human  beings  that 
could  be  more  or  less  developed  in  individuals, 
and  in  particular  cultures.  Interference  with 
this  relationship  could  have  as  dangerous  a 
result  as  interference  with  breathing,  or  drink- 

ing water,  or  taking  food,  or  getting  rest.  It  in- 
volves a  recognition  that  human  beings  share  a 

great  many  of  their  basic  needs  with  animals, 

but  also  have  needs  that  animals  don't  have. 
These  human  needs  may  develop  through  life,  as 

Professor  Tuan's  paper  has  suggested  to  us. 
We  have  the  task  of  identifying  the  records 

made  by  sensitive,  highly  introspective  people  of 
their  own  childhoods — Wordsworth,  of  course, 
was  an  outstanding  example — and  the  role  of 
those  experiences  in  their  later  lives. 
When  we  are  engaged  in  restoring  childhood 

to  some  place  in  our  thinking;  when  we 
recognize  that  childhood  has  significance  in  the 
development  of  the  scientist,  or  the  poet,  or  the 

philosopher,  it's  all  right  to  talk  about 
"childhood"  and  "the  child".  But  'The  Child"  is 
no  good  as  a  concept  beyond  just  getting  it  in, 

any  more  than  is  "The  Primitive"  or  "Paleolithic 
Man".  We  don't  know  anything  about 
Paleolithic  Man  at  all.  There  may  have  been  a 
hundred  kinds  of  men  living  at  that  time,  and 
we  look  at  a  few  things  on  a  cave  and  make  him 

up.  "The  Savage"  is  a  fiction,  and  "The  Child"  is a  fiction. 

A  great  many  of  the  things  that  we  have  iden- 
tified as  being  associated  with  children  are 

either  associated  with  children  in  our  society  or 
they  are  associated  with  some  other  children,  in 
some  other  place;  both  are  cultural. 

Children  usually  don't  know  anything  about 
historical  contexts,  and  there  are  lots  of  human 
beings  who  never  learn  them.  There  are  whole 
societies  who  think  that  a  fountain  pen,  a 
monkey  wrench,  a  chisel,  and  an  airplane  were 
all  invented  at  once.  They  saw  them  all  at  once, 
and  they  have  no  reason  to  impute  different 

histories  to  them.  So  there's  a  continual  need  to 
discriminate  between  what  we  find 
characteristic  of  children  in  our  society,  of 
children  in  other  societies,  and  of  adults.  fl 

I  have  studied  primitive  people  on  an  island  in  " 
New  Guinea  (the  Manus),  who  didn't  know 
where  the  things  they  used  came  from,  because 
they  were  all  traded.  They  were  just  like  urban 
children  among  ourselves  who  think  that  milk 
comes  out  of  a  can.  Although  they  were  still  in 
the    Stone    Age,    they    became    magnificent 
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mechanics  the  minute  they  were  introduced  to 
mechanical  things;  they  understood  them  at 
once.  When  the  Manus  were  faced  with  elec- 

tronic equipment,  they  used  numerals  that  are 
applied  to  living  things,  and  so  distinguished  it 
from  equipment  that  was  activated  by  springs. 

They  got  along  with  Americans  like  a  house 
afire.  Both  Americans  and  Manus  liked 
mechanical  objects  and  handled  them  well.  Both 
thought  that  doing  something  was  more  impor- 

tant than  feeling  or  thinking.  They  got  along 
magnificently.  The  only  difference  was  they 
came  from  10,000  years  ago,  and  we  came  from 
now. 

We  do  not  know  what  children,  as  biologically 
given  creatures,  will  do  at  different  stages. 

That  we  do  know  is  a  myth  based  on  very, 
very,  inadequate  evidence;  based  in  most  cases, 
on  a  few  Swiss  children.  It  is  true  that  Swiss 
children  have  to  learn  reversibility,  because 
they  live  in  an  irreversible  world.  They  had  jolly 
well  better  find  out  that  a  lump  of  clay  can  be 
moved  in  two  directions  if  they  are  to  survive. 
But  look  at  the  work  of  Vygotsky,  with  children 
who  all  lived  in  a  totally  reversible  world.  Rus- 

sian children  were  swaddled  and  unswaddled, 
and  night  and  day  were  alike.  What  Russian 
children  need  to  learn  is  something  about 
irreversibility.  So,  Piaget  finds  children  who 

have  rigid  notions,  and  can't  tell  that  a  lump  of 
clay,  and  a  piece  of  clay  that  looks  like  a  snake, 
contain  the  same  amount  of  clay.  But  Vygotsky 
identified  opposite  kinds  of  thinking  in  Russia. 

Taking  Piaget's  notions  about  a  bunch  of  Swiss 
children  and  saying  that  this  is  Human 
Psychology  gets  us  nowhere  in  terms  of  a 
general  developmental  theory.  Taking  what 
American  children  do  and  saying  that  is  Human 
Psychology  also  gets  us  nowhere. 
The  things  that  many  children  do, 

neurologists  tell  us  they  cannot  do.  Neurologists 
are  absolutely  certain  that  they  know  about 
myelinization,  so  they  know  that  a  child  of  6 

weeks  cannot  appreciate  that  its  mother  didn't 
come.  They  cannot  explain  the  fact  that  the 
child  sheds  real  tears  the  first  time  its  mother 

doesn't  come. 

Our  physiology  doesn't  match  our  experience. 
Building  up  any  developmental  sequence  that 
we  happen  to  have  noticed  in  a  few  children 
somewhere  and  putting  that  down  as  gospel 

truth  doesn't  get  us  anywhere.  Neither  does  it 
get  us  anywhere  to  take  children  from  here. 

there,  and  anywhere,  and  put  them  together 

into  "Childhood". 
We  do  that  with  animals,  you  know;  all  these 

people  like  Ardrey  have  been  writing  stuff  on 

the  "territorial  instinct".  They  take  a  robin  from 
here,  a  goose  from  there,  a  pigeon  from 
somewhere  else,  a  few  fish,  and  a  gorilla  or  so, 
and  mix  them;  and  get  unadulterated  nonsense. 
We  do  the  same  thing  if  we  take  what  children 
do  in  one  culture  and  combine  it  uncritically 
with  what  children  do  in  another  culture. 

If  we  consider  the  childhoods  of  everybody 
here,  and  the  enormous  differences  between 
periods  in  our  own  childhoods,  and  think  what 
they  meant  to  us,  we  see  the  enormous 
differences  between  what  cities  mean  to  city 
children  and  what  country  means  to  country 
children.  The  country  is  exciting  to  city  children 
and  the  city  is  exciting  to  country  children,  for 
exactly  opposite  reasons.  But  they  both  enjoy 
excitement. 

I  particularly  liked  your  point.  Professor 

Tuan,  that  you  can  take  a  child's  work  of  art  (a 
child's  drawing,  that  is)  and  put  it  on  a  pedestal 
in  a  museum  and  it  looks  almost  like  a  work  of 
art.  Ahiost  is  the  absolute  point,  because  it  is 
not  a  work  of  art  at  all.  It  is  a  work  of  freshness, 
and  freshness  is  one  characteristic  of  art. 

We  take  a  child's  drawing,  and  put  it  up  on  the 
kitchen  wall,  and  tell  the  child  it  is  magnificent. 

If  the  child  takes  that  as  a  model,  he  is  very  un- 
likely to  become  an  artist.  That  is  one  of  the 

things  that  has  been  forgotten  when  parents  are 
encouraged  to  put  up  anything  a  child  draws  on 
the  wall,  and  admire  it. 

Our  appreciation  is  enormously  mutilated. 
You  know  those  Balinese  heads  that  you  buy 

in  airports — those  carvings  of  men  and  women? 
The  girls  have  headdresses  and  the  men  have 
headcloths,  and  they  are  all  varnished. 

Everybody  says,  "Aren't  they  terrible!"  I  had 
one  made  by  one  of  the  best  headmakers.  I  had 
him  leave  it  unfinished;  he  left  the  marks  of  the 
chisel  on  and  no  varnish.  I  put  it  on  a  pedestal, 

and  everyone  says,  "How  beautiful!" 
This  is  just  because  they  haven't  seen  others 

like  it,  and  because  we  know  that  if  we  see 

copies  of  something,  it  can't  be  very  good.  This  is 
the  opposite  of  your  point  about  the  rainbow. 
Professor  Tuan,  but  in  a  sense  it  is  related.  We 
think  that  any  time  we  see  two  of  anything,  any 
time  anything  recurs,  it  has  lost  its  charm. 

Americans  than  can't  do  anything  twice,  or  ap- 
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preciate  anything  twice,  or  go  to  the  same  opera 
a  second  time,  or  read  the  same  poem  over 

again.  Mass  production  has  been  part  of  it;  we've 
disqualified  ourselves  from  appreciating 
anything  twice.  This  is  serious. 

As  I  was  listening  to  Professor  Tuan's 
delicious  paper  (can  I  use  an  adjective  that  in- 

cludes taste?),  I  suddenly  realized  the  extent  to 
which  one  of  the  things  that  is  said  about  heroin 
addiction  may  be  true.  Nothing  that  is  said 
about  drugs  at  the  present  has  much  truth,  but 

still  there's  a  possibility  that  it's  true.  This  is 
that  the  first  experience  of  taking  heroin  is  so 
overwhelming  that  no  other  experience  of  tak- 

ing heroin  ever  equals  it.  One  of  the  elements  of 
addiction,  therefore,  is  trying  to  get  back  to  the 
original  experience.  A  child  who  is  overwhelmed 

by  an  enormous  experience  is  not  only  em- 
powered to  do  things  he  would  never  have  done 

before,  but  also  is  condemned,  if  you  like,  to  get 
back  to  the  undifferentiated  ecstasy  which  we 
call  mysticism. 

One  of  the  roots  of  mysticism  is  that  the  in- 
dividual wants  always  to  get  to  a  point  of  no  dis- 

crimination. This  is  distinct  from  the  roots  of  es- 
thetic appreciation,  where  one  is  moving  toward 

greater  and  greater  discrimination. 
We  have  a  lot  of  difficulty,  of  course,  with 

people  who  want  to  identify  the  basic  thrill  in 
sex,  religion,  and  art  as  the  same.  These  evident- 

ly are  people  who,  as  in  Professor  Tuan's 
marvelous  story,  put  their  toes  together  with  a 
little  girl  when  they  were  five,  or  something, 
and  never  got  over  it.  Other  people  feel  that  sex, 
art,  and  religion  are  extraordinarily  different; 

that  it  is  totally  impossible  to  equate  the  ex- 
perience of  one  with  another. 

It's  quite  possible  that  the  people  who  feel 
that  sex,  religion,  and  art  are  all  the  same  had 
some  extraordinarily  overwhelming  experience 
as  children.  Pierre  de  Chardin  has  a  beautiful 
passage  about  the  way  he  fell  in  love  with  iron. 
He  had  this  magnificent  ecstasy  over  iron!  Well, 
he  had  a  lot  of  ecstasies  in  his  life,  over  the 
lithosphere.  Falling  in  love  with  iron,  and  with 
metal,  and  with  what  was  the  original  substance 
of  this  earth,  probably  never  left  him;  it  entered 
into  his  whole  later  religious  position  about 
evolution  and  man. 

I  think  we  should  realize  that  these  ecstasies 
may  not  be  unmitigated  delights;  in  a  sense  they 
disqualify  people  for  the  kind  of  discriminating 
appreciation  that  we  have  just  heard  about  in 

Professor  Tuan's  paper.  This  may  be  a  useful 
thing  to  think  about. 

I  was  up  near  Peterborough,  which  is  a 
beautiful  place  in  New  Hampshire  where  a  lot  of 
sensitive,  appreciative,  highly  educated  people 
had  gone  outdoors  to  appreciate  nature,  on  the 
first  day  of  Spring.  We  had  a  lovely,  expensive, 
simple  meal  of  cheese  and  homemade  bread  of 

hand-ground  grain.  My  hosts  said,  "Isn't  it 
dreadful?  All  the  natives  are  sitting  indoors, 
looking  at  television,  wishing  they  were  in  New 

York". 

We  have  to  think  about  this  rather  hard:  the 

differences  between  the  sensitivities  of  the  peo- 
ple who  are  bored  to  death  in  the  city  and  the 

people  who  are  bored  to  death  in  the  country. 
The  country  is  not  perceived  by  all  people  who 
live  in  it  as  something  marvelous.  You  can  choke 
off  an  appreciation  of  the  cosmos,  perhaps,  more 
effectively  in  the  country  than  you  can  in  the city. 

The  next  step  we  are  going  to  have  to  talk 
about  a  good  deal,  I  think,  is  how  to  discriminate 
between  our  own  children.  There  are  the 
children  who  grew  up  in  the  city  with  one  set  of 
rhythms  and  one  set  of  understandings,  and  the 
children  who  grew  up  in  the  country.  There  are 
differences  among  our  own  children  in  their 
response  to  toys  and  their  response  to  the  living 
world. 

The  country  child,  who  has  only  seen  the  gar- 
den as  a  place  to  weed,  loses  all  its  sense  of 

wonder,  far  more  rapidly  than  a  city  child  who 
only  sees  goldenrod  through  a  window,  once  a 

year.  We're  not  allowing  for  that,  you  know. 
I  think  the  reason  that  boredom  is  the  princi- 

ple affliction  of  school  children  in  the  United 
States— and  it  is  the  most  serious  thing  that 
happens  to  them,  really — is  that  they  are  bored 
with  the  artificial  world.  The  artificial  world 
is  boring. 

Think  of  the  most  imaginative  toy  in  the 
world.  You  know  what  it  can  do.  You  can  say 
that  you  are  building  a  castle  for  a  princess,  but 

still  you  know  what  you  can  do  with  those  infer- 
nal blocks.  They  aren't  ever  going  to  do  anything 

different.  They  fall  down  if  you  overbalance 
them,  and  they  will  clutter  the  floor,  and  there 
are  that  many  of  them. 

You  take  that  same  child  out  in  the  country, 
and  just  let  it  sit  in  the  grass  and  watch  an  ant. 
Nobody  knows  what  that  ant  is  going  to  do.  The 

child  isn't  bored. 
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I  think  we  have  to  look  very  seriously  at  the 

enormous  number  of  runaway  girls  in  this  coun- 
try. The  number  is  in  the  hundreds  of 

thousands.  Cincinnati  alone  has  something  like 
five  thousand  runaway  girls  going  through  the 
city.  Boys  are  not  running  away  in  the  same 
numbers.  People  who  are  thinking  about  the  ur- 

ban environment,  about  what  happens  in  school, 
and  what  are  the  consequences  of  restrictions, 
should  take  a  very  good  look  at  this. 

What  is  happening  to  these  girls,  now?  What 
is  it  that  is  so  intolerable  about  their  parents? 
Why  is  it  so  much  better  to  run  away  across  the 
country,  and  to  take  every  conceivable  risk,  than 
it  is  to  stay  at  home? 

Something  is  happening.  We  think  of  farm 
children,  and  still  lyrically  and  sentimentally 
talk  about  children  living  on  the  farm  as  if  they 
were  still  harnessing  horses.  Actually,  they  are 
kept  indoors  till  they  are  9  or  10  because  of  those 
dangerous  machines  out  there.  Instead  of  being 
children  that  have  some  sense  of  freedom,  they 
may  be  even  more  restricted  today  than  urban 
children. 

One  of  our  real  problems  is  to  get  those  things 
back  into  perspective;  to  look  at  the  things  back 
into  perspective;  to  look  at  the  things  that  are 
happening  all  at  once,  rather  than  talk  about 
what  little  girls  did  when  they  climbed  trees,  or 

didn't  climb  trees,  25  years  ago.  Let  us  not  pro- 
ject the  present  sense  of  restriction  of  women 

who  are  scout  leaders,  on  children  who  are  ac- 
tually experiencing  something  different.  How 

are  we  going  to  make  these  differences  part  of 
our  own  experience,  and  deal  with  them? 

It's  a  good  thing  to  think  about  "the  child",  if 
you  remember  that  "The  Child"  doesn't  exist. 
Only  children  exist;  children  in  a  particular  con- 

text; children  who  are  different  from  each  other; 
children  with  different  senses. 

The  sense  of  smell  is  distributed  very,  very 
capriciously  across  the  spectrum,  and  the  sense 
of  hearing,  and  sense  of  sight.  We  are  beginning 
to  recognize  that  these  modalities  change  all 
through  life. 

It  isn't  only  children  who  suffer  from  psy- 
chiatric disorder  because  they  are  left-handed. 

Dominance  in  the  brain  changes,  all  through 
life.  Some  people  cease  to  be  visual  and  become 
auditory.  Some  cease  to  be  as  auditory  and 
become  visual.  Some  cease  to  be  right-handed 
and  become  left-handed.  All  these  things 
happen  in  the  course  of  their  lives. 

Partly  because  we  haven't  recognized  that 
children  differ,  we  haven't  been  able  to  see  that 
these  things  happen  in  adulthood.  The  first  step 
is  to  recognize  the  importance  of  childhood:  to 
recognize  what  we  can  do  with  the  freshness  of 
the  imagination;  to  recognize  how  valuable  it  is 
to  keep  these  experiences  accessible.  The  next 
step  is  to  differentiate  among  children;  differen- 

tiate among  different  parts  of  our  society. 
Take  black  Americans.  Their  whole  stance  in 

relation  to  life  is  different.  First  we  discover 
that  something  is  a  little  different;  we  discover 
that  maybe  black  children  see  things  a  little 
differently  from  white  children.  Then  we  lump 
them  all  together  again  as  black  children.  We 
lump  all  rural  children.  We  lump  all  suburban 
children.  And  every  time  we  lump  them,  we  lose 
something. 

An  overdependence  on  the  notion  of  "The 
Child"  does  something.  It  is  true  that  children 
cannot  talk  before  a  certain  age.  But  children  at 
the  Manchu  court  are  said  to  have  learned  two 

complete  sets  of  etiquette  by  the  time  they  were 
four.  We  have  no  idea  how  complex  are  the 
things  children  can  learn.  Nor  the  things  adults 
can  learn  later.  We  need  to  fit  the  two  together. 

I  think  that  things  must  be  relatively 
homemade  in  a  given  locality. 

One  of  the  great  dangers  of  a  symposium  like 
this  is  that  somebody  has  a  bright  idea  in  San 
Francisco,  and  before  we  know  it  we  have  it  in 
the  middle  of  New  York,  dumped  down  with  no 
reference  to  what  happens  to  be  happening 

there;  with  no  reference  to  the  ethnic  groups  in- 
volved; with  no  reference  to  the  difference 

between  a  Puerto  Rican  juvenile  delinquent,  a 
German  juvenile  delinquent,  and  an  Italian 
juvenile  delinquent— all  of  which  are  quite 
different. 

One  of  the  things  we  are  going  to  have  to  do  is 
to  relate  the  things  we  set  up  for  children  to  who 
they  are  and  where  they  came  from.  We  have 
found  in  New  York  City,  for  instance,  that  Puer- 

to Rican  parents  are  divided  into  two  groups: 
the  ones  who  keep  their  children  upstairs  and 

won't  let  them  out,  and  the  ones  who  let  them 

out  and  give  them  up.  There's  nothing  in 
between.  These  parents  don't  know  any  way  of 
letting  their  children  out  just  a  little.  They 
either  lock  them  up  or  let  them  go  completely. 

That  has  very  different  consequences  from  giv- 
ing children  a  limited,  but  defined,  range  for  ex- 

ploration. 
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If  we  start  making  blanket  solutions  that  are     portunities  to  be  brave,  and  to  be  skillful.  If  you 

related  to  a  theory  that  all  the  children  of  a      say  you  are  talking  about  planned  danger,  that's 
given  age  want  to  pretend  they  are  animals,  or      like  talking  about  divorce  insurance.  We  don't 
that  all  the  children  of  a  given  age  want  to  do      say  death  insurance;  we  say  life  insurance, 

something  else,  and  then  add  to  that  someone's 
very  imaginative  solution  that  worked  in  one 

spot,  we  keep  on  imposing  styles  that  don't  fit. 
May  I  make  one  final  point. LITERATURE  CITED 

I  think  it's  terribly  dangerous  to  talk  about  ^^^^  ̂ ^-^^^ planned  danger.  What  you  are  talking  about  is  1959.    The    Ecology    of    imagination    in    childhood. 

nlannpH  arfivitips  whpre  rhildrpn  can  fpst  their  Daedalus  88:537  -  548.  Reprinted  1969,  in  Paul  Shepard piannea  acuviiies  wnere  cniiuren  can  lesi  ineir  ^^^  p^^;^,  McKinley,  eds.  THE  SUBVERSIVE  SCIENCE. 
bravery  and  their  skill.  You  are  plannmg  for  op-  Houghton  Mifflin,  Boston. 

"Just  as  the  anthropologists  discovered  Freud  thirty 
years  ago,  nov^  physicists,  lawyers,  and  others  with 
rigorously  trained  minds  are  discovering  the  beauties  of 
nature  as  seen  through  romantic  poetry,  and  finding 

transcendental  uses  of  the  notion  of  ecology" 
-Calvin  W.  Stillman 
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On  the  Meanings  of  "Nature" 

by  CALVIN  W.  STILLMAN,  Professor  of  Environmental 
Resources  Cook  College,  Rutgers  -  The  State  University,  New 
Brunswick,  N.J. 

ABSTRACT.  All  peoples  known  to  science  have  a  concept  of 

"nature"  which  forms  part  of  the  world-view  of  the  culture.  The 
relative  importance  of  "nature"  differs  among  cultures.  In  our  own 
Western  culture,  ideas  of  "nature"  are  mentioned  from  the  earliest 
written  records,  and  are  related  to  concepts  of  the  autonomous  in- 

dividual and  of  hierarachy  and  order.  At  certain  times  these  con- 
cepts have  had  particular  usefulness  in  achievement  of  personal 

emotional  balance.  These  values  should  be  explored  and  defined, 
that  they  may  be  made  more  widely  available. 

QONCERN  WITH  ALL  that  is  around  us  is  as 
old  as  man's  humanity.  Whether  we  call  it 

"nature",  or  "City  Hall",  or  "environment",  or  the 
system",  or  just  "the  way  it  is",  each  of  us  must 
make  up  our  own  mind  first  on  the  structure 

of  all  that  is  "out  there",  and  second,  on  what 
each  of  us  can  do  about  it. 

Robert  Redfield  (1962)  pointed  out  that  each 
culture  has  a  world-view  that  deals  with  the 
proper  relations  of  Man,  Nature,  and  God.  The 
world-view  of  his  culture  helps  each  individual 
comprehend  the  reality  he  sees,  his  potentials 
for  action,  and  his  liabilities  to  injury.  Cultures 
differ  widely  in  their  emphasis  upon  Man,  God, 
or  Nature,  as  Redfield  told  us.  This  difference  is 
between  peoples,  over  time,  and  within  social 
groupings  such  as  that  of  the  United  States. 
Many  books  have  been  published  in  the  last 

decade  that  profess  to  explain  Man- 
Environment  relations.  Fewer  books  have 

appeared  that  are  as  clearly  devoted  to  Man-God 
relations,  though  a  century  or  so  ago  this  situa- 

tion was  reversed.  Fewest  books  of  all  relate 
Nature  to  God,  though  this  may  be  the  strongest 
single  affinity  in  the  minds  of  men.  Hidden  here 
are  the  themes  of  hierarchy,  propriety,  and 
status. 

Margaret  Mead  told  our  group  that 
differences  between  peoples  of  the  world  are 
never  qualitative;  they  are  only  quantitative. 

This  is  very  true  of  ideas  of  nature.  All  peoples 
of  the  world  have  them,  and  have  had  them  as 
far  back  as  we  can  find  records.  For  certain 

peoples  at  certain  times,  nature  has  been  a  ma- 
jor esthetic  and  emotional  resource,  under  one 

name  or  another.  For  even  longer  periods  this 
esthetic  value  has  been  hard  to  find.  Right  now 
the  value  is  in  the  ascendant,  and  this  paper  is 
an  attempt  to  take  a  good  look  at  it. 
Enthusiasm  for  the  values  to  be  found  in 

nature  underlies  the  existence  of  this  sym- 
posium. The  fact  of  contemporaneity  will  be  dis- 

cussed later;  the  enthusiasm  among  intellec- 
tuals I  attribute  to  the  discovery  by  disciplined 

minds  of  new  areas  for  release  and  exploration. 
Just  as  the  anthropoligists  discovered  Freud  30 
years  ago,  now  physicists,  lawyers,  and  others 
with  rigorously  trained  minds  are  discovering 
the  beauties  of  nature  as  seen  through  romantic 
poetry,  and  finding  transcendental  uses  of  the 
notion  of  ecology.  The  anthropologists  used 

their  broadened  perspectives  to  deepen  their  un- 
derstandings of  people;  they  incorporated  their 

new  tools  into  their  major  undertaking.  All  too 
few  of  the  recent  converts  to  the  beauties  of 
nature  have  internalized  their  new  asset  into  a 
strengthened  abiHty  to  get  on  with  their  jobs. 
These  enthusiasts  have  called  to  us  all  to  jump 

in  and  enjoy  the  water;  they  have  not  yet  emerg- 
ed from  the  experience,  refreshed  and  ready  to 
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proceed.  Wordsworth  did  not  stop  in  midstream. 
Neither  did  Emerson,  nor  Thoreau. 

We  can  look  for  ideas  of  nature  back  through 

time,  and  around  the  world.  Brian  Sutton- 

Smith  has  told  us  that  children's  play  in  the  con- 
temporary world  differs  in  character  with 

latitude;  that  play  in  the  tropics  is  consistently 
different  from  play  in  the  temperate  zones.  I 
have  found  similarly  a  profound  difference  in 
attitude  toward  nature  (as  we  usually  define  the 
term)  between  the  tropics  and  the  homelands  of 
peoples  who  originated  in  northern  temperate 
zones  (this  includes,  of  course,  all  lands  in  the 
southern  temperate  zone;  all  are  controlled  by 
Europeans). 

I  find  attitudes  toward  nature  in  Buddhist, 
Taoist,  and  Hindu  cultures  associated  with 

those  of  the  tropics.  I  find  North-South  a  far 
more  useful  dichotomy  to  explain  such  cultural 
differences  than  East- West.  With  the  exception 
of  a  few  residual  arboreta  and  preserves  left 
over  from  the  days  of  colonialism,  there  are  no 
evidences  of  concern  with  nature  in  South  Asia, 
North  or  Central  Africa,  Indonesia,  or  Oceania. 

NATURE  IN  THE  WESTERN 
TRADITION 

Nature  is  a  matter  of  concern  throughout  our 
Western  tradition.  Nature  appears  also  in  the 
parallel  tradition  of  Eastern  Asia,  but  its  lesser 
importance  there  I  relate  to  the  parallel  lesser 
tradition  of  the  individual. 
Among  the  oldest  uses  of  natural  symbols  are 

the  notions  of  the  tree,  and  of  open  space.  Both 
of  these  are  important  in  the  Gilgamesh  Epic  of 
the  Seventh  Century  B.C.  (Heidel  ISJ^O),  a  tale  of 
intensely  human  problems.  Events  and 
situations  from  this  epic  turn  up  in  the 

Hebrews*  Pentateuch  of  some  centuries  later. 
In  the  Old  Testament  generally  the  world- 

view  presents  a  triad  of  Man,  God,  and  Nature 
distorted  severely  in  favor  of  God.  The  triangle 

is  long  and  thin;  God  is  by  far  the  most  impor- 
tant vector.  Natural  environment  enters  as 

harsh  wilderness,  punctuated  by  oases  and  by 
the  agricultural  virtues  of  the  Promised  Land. 
The  early  Hebrews  led  a  harsh  life;  their  sur- 

vival depended  upon  their  ability  to  wring 
sustenance  from  a  comparitively  barren  land, 
and  to  defend  themselves  from  hostile 
neighbors.  From  the  Hebrews  we  inherit  their 

concept  of  the  individual,  derived  in  part  from 
their  contact  with  the  Egyptians  of  the  XVIIIth 
Dynasty,  and  their  concept  of  life  under  law, 
derived  in  part  from  their  contacts  with  the 
Babylonians.  From  those  days  to  this  day. 
Western  concepts  of  nature  have  been  indissolu- 

ble from  Western  concepts  of  individual 
autonomy. 

The  Hebrews  gave  little  thought  to  their  en- 
vironment as  such,  but  they  were  very  concern- 

ed about  pollution.  Here  we  see  how  an  idea  may 
seem  to  relate  to  one  thing,  for  instance  nature, 
but  that  on  examination  it  relates  far  more 

powerfully  to  something  else.  Mary  Douglas 
(1966)  tells  us  that  the  dietary  laws  had  nothing 
to  do  with  sanitation  or  with  public  health,  but 
everything  to  do  with  the  Hebrew  concern  with 
order;  with  keeping  everything  in  its  proper 
place,  according  to  the  laws  of  God. 

The  Greeks  saw  things  more  cheerfully.  They 
were  relaxed  enough  to  enjoy  beauty,  to  talk 
about  it,  and  to  find  it  in  natural  situations. 
They  enjoyed  high  places.  As  Mediterranean 
traders,  the  Greeks  were  very  affected  by  the 

world's  urbanization  crisis  of  the  fifth  century 
B.C.  (McNeill  1963).  Local  folk  societies  were 
thrown  together  into  larger  comities.  Peoples 
came  into  contact  with  peoples.  Urban  centers 
grew.  New  ways  of  life,  new  ethical  systems, 
and  new  religions  were  called  for.  Greek  writers 
of  the  day  mentioned  problems  of  exhaustible 

resources,  of  soil  erosion,  of  the  virtues  of  coun- 
try life  and  the  evils  of  city  life.  Greeks  wrote  of 

the  general  decline  of  affairs  from  a  wonderful 
Golden  Age  of  the  recent  past.  (Glacken  1967). 
In  fact,  the  Greeks,  25  centuries  ago  touched 

every  basic  theme  of  the  environmental  move- 
ment of  our  time. 

The  Greeks  did  more:  they  celebrated  beauty 
in  nature.  They  wrote  pastoral  poetry.  They 

struggled  with  pragmatic  explanations  of  reali- 
ty as  they  saw  it;  they  laid  the  basis  for  em- 

pirical science.  Their  travelers'  reports  enabled 
their  geographers  to  come  up  with  environmen- 

tal explanations  of  cultural  differences,  a  notion 
that  bobs  up  again  in  Montesquieu  (1966)  and  in 
certain  odd  corners  of  American  social  science 
(Klausner  1971). 

Mainland  wars  have  destroyed  most  of  the 
East  Asian  record  for  these  early  years.  There 
are  traditions,  many  substantiated  by  recent 
archeological  digs,  but  the  major  vector  is  the 
durable  bronzes  that  bring  us  evidence  of  Asian 
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interest  in  animals  in  art  (Reischauer  and  Fair- 
bank  1 960;  Bunker,  Chatwin,  andFarkas,  1970). 

The  Romans  are  remembered  for  having  con- 
structed a  political  organization  so  powerful 

that  its  effects  last  to  this  day.  Only  the  contem- 
porary Han  Empire  of  China  has  so  affected 

subsequent  history.  Neither  of  these  power 
groups  showed  much  official  interest  in  esthetic 
values,  in  nature  or  in  anything  else.  In  the  East 
Asian  tradition,  culture  flowered  only  in  periods 
of  dynastic  decline.  This  is  evident  in  China  and 
in  Japan.  The  great  landscape  traditions  of 
Chinese  paintings  were  related  to  the  periods 
between  effective  tyrannies,  when  Taoist  and 
Buddhist  elements  of  the  culture  were  allowed 
to  surface. 
Central  Asian  disturbances  and  the 

associated  population  movements  led  to  the  dis- 
solution of  the  Roman  Empire  in  the  first  cen- 

turies of  the  Christian  era,  but  the  imperial 
Church  did  its  best  to  hold  things  together.  It 
did  very  well  indeed,  for  a  millenium.  The 
jealous  God  of  the  Hebrews  was  represented  by 
the  jealous  hierarchy  of  the  Church  devoted  to 
His  son,  in  the  parlous  times  of  the  Middle  Ages. 
Worship  in  none  but  the  approved  manner  was 
permissible.  St.  Anselem  in  the  12th  century 

"rated  it  dangerous  to  sit  in  a  garden  where 
there  are  roses  to  satisfy  the  senses  of  sight  and 

smell,  and  songs  that  stories  to  please  the  ears." 
(Clark  1956) 

There  were  leaks  in  the  capsule  within  which 
the  Roman  church  attempted  to  confine  all 
thought. 

One  leak  was  the  folk  tradition  of  peoples  long 

since  conquered  by  Roman  legions,  living  on  un- 
der the  intellectual  domination  of  the  Roman 

church.  People  had  a  feeling  for  living  things; 
they  sought  ways  of  expressing  this  in  their 
lives.  Artists  sought  to  express  these  feelings 
within  the  strict  constraints  of  the  iconography 
of  Church  art.  An  analogy  was  the  persistence 

of  folksong,  and  its  insertion  into  the  entr'actes 
of  medieval  morality  plays,  the  major  text 
always  sung  in  the  classical  meterless  organum 
of  sacerdotal  music.  This  pressure  is  seen  in  the 
stories  of  Saint  Francis  of  Assisi  (Armstrong 
1973),  and  the  insertion  of  landscape  into  the 
backgrounds  of  paintings  of  the  Madonna.  Little 
leaves  and  even  domestic  animals  appear  in  the 
carved  stones  of  the  later  cathedrals,  particular- 

ly too  far  up  for  easy  inspection  by  episcopal 
authorities. 

Another  leak  was  the  influence  of  Persian  art- 
emphasizing  the  garden  as  nature  made  safe 
and  beautiful  for  man.  This  came  to  Europe 
through  the  commercial  contacts  with  the 
Islamic  world  facilitated  by  the  Crusades,  and 
through  Jews  who  accompanied  the  Moors  to 
Iberia,  and  who  independently  established 
trading  posts  up  the  Danube  and  down  the 
Rhine. 

Finally,  and  perhaps  least  explored  by 
scholars,  was  the  contribution  of  the  fearsome 
Norsemen  who  ravaged  Northern  Europe  till 
blocked  in  the  ninth  century.  These  invaders 
promptly  turned  from  raiding  to  trading.  Their 

area  of  impact  is  today's  Protestant  Europe. 
Rosalie  and  Murray  Wax  (1965)  tell  us  that  the 
Vikings  were  ever  curious  about  things  of  the 
natural  world.  These  they  never  confused  with 
mysticism.  The  Vikings  never  knew  feudalism, 
and  accepted  Christianity  only  very  late,  and 
then  on  their  own  terms. 

The  Roman  Church  provided  its  com- 
municants with  many  essentials  of  a  happy  life. 

Among  these  were  an  understanding  of  one's 
personal  place  in  the  order  of  things.  Living  and 
non-living  things  of  the  perceived  environment 
were  seen  to  be  in  an  order  essentially  suppor- 

tive. God  may  have  been  terrible  and  distant  as 
He  was  for  the  Hebrews,  but  He  had  many 
delegates  on  earth  to  provide  solace  and 

guidance. 
The  Reformation  in  Northern  Europe  ripped 

away  many  emotional  supports;  some  of  the 
effects  became  apparent  only  years  later.  In 
England,  dissatisfaction  with  Christianity  led  to 
the  worship  of  nature,  (Clark  1969).  Nature 
alone  can  never  be  functional  as  a  religion, 
however,  since  it  contains  no  ethical  system.  In 

Germany  Goethe  wrote  in  1815,  "The 
Protestants  feel  a  void;  they  want  to  create  a 

new  mysticism."  (Schenk  1969) 
In  the  England  of  this  time  we  have 

Wordsworth  writing  poetry;  Constable  painting. 
Goethe  studied  botany,  made  excellent  drawings 
of  his  specimens,  wrote  his  great  essay 

"Nature",  and  poetry  besides.  The  Age  of 
Romanticism  was  largely  one  of  a  search  for 
new  meanings.  The  Industrial  Revolution  was 
upsetting  many  settled  relationships,  and 
nature  became  a  rediscovered  recourse.  All  this 
had  happened  before,  and  would  happen  again. 27 



NATURE  IN  AMERICA 

Early  settlers  in  Massachusetts  Bay  Colony 
practiced  an  Old  Testament  Christianity  in 
which  God  was  retributive,  Manvile,  and  Nature 
a  howling  wilderness.  Perry  Miller  (1967)  has 
described  the  scene.  Preservation  of  nature,  so 
familiar  in  New  England  now,  then  implied 
preserving  in  his  proper  social  place  each 
member  of  the  community. 

The  liberating  forces  of  a  cash  economy,  es- 
cape to  the  frontier,  and  the  Enlightenment- 

however  one  wishes  to  rank  them-made  possible 
a  Hellenic  approach  to  nature  in  the  18th  cen- 

tury. This  is  first  visible  among  the  aristocracies 
of  Philadelphia  and  of  northern  Virginia. 

The  Bartrams  established  their  arboretum  on 
the  Schuylkill  (Cruikshank  1961).  Benjamin 
Franklin  established  the  American 

Philosophical  Society.  Thomas  Jefferson  con- 
ducted experiments  on  his  farm.  All  such 

leaders  were  in  constant  touch  with  their 
fellows  in  England  and  on  the  Continent.  When 
Audubon  had  some  prints  ready  for  sale  of  his 
paintings  of  American  birds  and  animals,  he 
tried  first  in  England,  as  the  better  market. 
America  shared  with  the  Hebrews  one 

natural  feature  that  was  important  in  the 
myths  that  help  shape  character:  the  frontier. 
The  American  transmontane  West— largely 
considered  desert— seemed  just  as  forbidding  as 
the  wilderness  of  Paran  or  Zin.  For  Americans 
as  for  followers  of  the  patriarchs,  this 
wilderness  was  a  challenge  to  brave  men. 
Henry  Nash  Smith  (1970)  has  told  us  of  the 

tremendous  importance  in  American  literature 
of  the  Leathers tocking  theme:  the  proud,  lonely, 
self-reliant  hunter  who  strides  through  the 
forest  and  out  upon  the  plains.  Smith  tells  us 

also  of  the  psychological  context:  of  Cooper's 
oedipal  conflicts,  and  of  his  search  for  a  role  that 
would  be  at  once  manly  and  nonconflicting  with 
his  father.  The  ghost  of  Leatherstocking 
marches  through  Western  stories,  cowboy  tales, 
cops-and-robbers  picaresque  adventures,  down 
to  dime  novels  and  TV  serials.  This  natural  set- 

ting is  less  important  than  the  character 
development  that  takes  place  within  it.  Leo 
Marx  (196Jf)  brings  the  story  down  to  recent 
times. 
The  effect  of  unfenced  pace  on  American 

character  was  not  lost  on  Thomas  Jefferson, 

who  wrote  (1955)  "Those  who  labor  in  the  earth 

are  the  chosen  people  of  God,  if  ever  he  had  a 
chosen  people,  whose  breasts  he  had  made  his 
peculiar  deposit  for  substantial  and  genuine  vir- 

tue." A  Hebraic  analogy  again,  but  an  estimate 
of  their  worth  gladly  accepted  by  American 
farmers  ever  since,  and  used  to  justify 
astonishing  Federal  solicitude  for  agrarian 
welfare. 

The  economic  status  of  farmers  in  American 

society  peaked  with  the  Civil  War.  It  was 
thereafter  eroded  by  economic  changes  that 
followed  industrialization  and,  less  evidently,  by 

the  mechanization  of  the  world's  merchant 
marine.  As  steam  replaced  sail,  Australian 
wheat  could  reach  Europe,  and  Egyptian  cotton 
could  reach  Liverpool,  all  more  readily  than 
before.  American  farmers  found  unexpected 
allies  in  their  discontent  in  the  silver  miners  of 
the  Mountain  States;  their  prices  were  dropping 

too.  Prices  must  move  freely  in  terms  of  laissez- 
faire  economic  doctrine,  but  when  incomes  are 
affected  to  the  degree  that  status  is  shaken,  then 
political  repercussions  occur.  Such  was  the 
background  of  the  Populist  party  late  in  the 
19th  century  (Hofstadter  1955). 
The  same  rapid  industrilization  of  America 

upset  the  stability  of  social  order  in  the  older 
East.  First,  the  basically  merchant  and 
professional-oriented  aristocracy  was  thrust 
aside  by  the  new  wealth  and  power  of  the 
manufacturers.  These  in  turn  were  pressed  by 
the  financiers  and  operators  of  the  end  of  the 
19th  century.  Each  elite  c^ung  to  the  symbols  of 
its  status,  and  each  rising  class  sought  to  claim 
these  symbols  for  its  own.  A  bellwether  of 
status  was  an  association  with  the  land:  an  es- 

tate, a  farm.  Here  an  aristocrat  challenged  could 
repair  to  sulk— as  Jefferson  did  when  out  of 
power — and  to  complain  about  the  bad  manners 
and  the  worse  ethics  of  those  who  had  taken  his 
place.  Late  in  the  century,  some  ruffled 
aristocrats  even  flirted  with  the  idea  of  an 

alliance  with  the  radical  farmers — since  they, 

also  were  attached  to  "the  land"  (Hofstadter 
1955,  1965).  Mugwumps,  they  came  to  be  called. 
In  the  process  of  asserting  their  interests,  these 
persons  first  articulated  the  esthetic  values  in 
natural  environment  for  their  fellow 
Americans. 

Hays  (1959)  has  told  us  of  the  early  history  of 
the  conservation  movement.  The  term  was  in- 

vented by  hydrologic  engineers  between  the 
Rockies  and  the  Sierras,  concerned  over  the  in- 
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applicability  to  these  dry  areas  of  the  settlement 
limits  of  the  Homestead  Act  of  1862.  These 
technicians  formed  an  early  alliance  with 
Eastern  citizens  concerned  over  preservation  of 

natural  beauty.  Such  a  topic  has  alv^^ays  been 
dangerous  in  our  achievement-oriented  society. 
From  the  start,  American  nature-lovers  have 
sought  technical  cover  for  their  goals.  This  they 
found  first  from  the  water  engineers. 

Within  a  range  of  a  decade  or  so  were  founded 
the  Sierra  Club,  the  American  Forestry  Associa- 

tion, and  the  Federation  of  Garden  Clubs.  Arbor 

day  was  instituted.  Women's  clubs,  and  the 
Daughters  of  the  American  Revolution,  joined 
in  the  cause.  A  young  scion  of  an  eastern 
merchant  family  traveled  to  Europe  to  study 
scientific  forestry.  His  name  was  Gifford  Pinchot. 

The  alliance  of  technicians  and  esthetes  could 

not  long  hold  together.  The  split  usually  is  dated 
back  to  the  Hetch-Hetchy  controversy  in 
California,  which  rent  the  friendship  of  John 
Muir  and  Gifford  Pinchot.  For  Muir  the  preser- 

vation of  natural  beauty  was  paramount;  for 
Pinchot,  more  mundane  uses  of  natural 
resources  were  to  be  included  in  any  calculation 
of  total  public  interest. 

The  proclivity  to  hide  esthetic  sensitivity  in 
practical,  if  not  scientistic,  arguments  has 
appeared  recently  in  the  arguments  set  forth  by 
the  Sierra  Club  against  Forest  Service  policies 
on  clearcutting. 

Recourse  to  nature  has  been  with  us  as  an  es- 
tablished value  since  the  late  19th  century.  Its 

spokesmen  have  been  the  traditional  groups-the 
Audubon  Society,  the  American  Forestry 
Association,  the  Sierra  Club,  the  Wilderness 
Society.  At  least  twice,  in  the  years  since,  there 
have  been  upsurges  of  interest  in  this  area  of 
feeling.  Each  was  associated  with  a  period  of 
social  stress,  each  spawned  its  organizations,  a 
few  of  which  continue. 

During  the  New  Deal  the  United  States  faced 
unprecedented  human  problems,  among  them 
widespread  rural  distress.  By  a  shift  of 
emphasis  perhaps  facililtated  by  his  own 
country-gentleman  status,  Franklin  Roosevelt 
was  able  to  transfer  much  of  the  attention  from 

rural  people  to  the  land  they  struggled  to  live  on. 
The  Soil  Conservation  Service,  the  revitalized 

programs  in  the  national  forests  and  parks- 
underscored  by  the  mission  of  the  Civilian 
Conservation  Corps — caught  public  imagination 
far  less  for  what  they  did  for  people,  than  for 

what  they  did  for  "the  land".  This  could  have 
been  one  of  Franklin  Roosevelt's  greatest 
strokes  of  political  skill — but  I  suspect  that  it 
was  never  intentional.  Roy  Stryker,  Dorothea 
Lange,  Pare  Lorentz,  and  Russell  Lord  have  left 
beautiful  documents  of  those  years.  They  spread 
upon  the  national  press  many  photographs  of 
reclaimed  strip-cropped  land.  The  pictures  and 
their  asociations  have  lasted  much  longer  than 

did  strip-cropping  itself. 
The  10  years  through  which  this  country  has 

just  lived  have  been  remarkable  for  evidences  of 

concern  over  "environment".  The  period  has 
been  remarkable  for  two  reasons:  first,  for  the 
marked  revival  of  interest  in  the  esthetic  values 
of  nature,  and  second,  for  the  absence  of  hard 
data  to  justify  the  claims  of  environmental 
degradation  which  have  overlain  the  esthetic 
consciousness.  The  major  thrust  of  policy  urged 
upon  us  by  the  environmentalists  has  been,  it 
seems  to  me,  to  halt  change.  We  have  been  asked 

to  preserve — in  the  name  of  "ecology",  or 
history,  or  pollution — almost  anything  outside  a 

city's  limits  and  some  things  within. 
These  10  years  have  been  marked  by  unusual- 
ly rapid  social  change.  The  Voting  Rights  Act  of 

1965  set  off  a  major  reconsideraton  of  the  status 

of  American  Negroes;  they  became  "Blacks", 
and  proud  of  it.  Change  in  the  status  of  blacks 
threatened  members  of  many  other  ethnic 
minorities.  Across  the  land  economic  prosperity 
claims  that  had  never  before  been  actuated:  en- 

try to  resort  areas,  expensive  restaurants,  sub- 
urbs, jobs,  foreign  vacation  spots.  The  en- 

vironmental movement,  I  submit,  was  in  large 
part  a  reaction  of  the  upper  middle  class  to  these 
social  changes.  As  it  subsides,  I  expect  that  its 
leading  supporters  will  shift  their  allegiance  to 
conservative  political  organizations. 

The  Greeks  found  words  for  it  25  centuries 
ago.  The  pattern  seems  to  be  the  same 

throughout  the  world  of  Northern  cultures:  per- 
sonalities under  stress  find  solace  in  natural 

phenomena. 
If  this  hypothesis  is  valid,  I  suggest  that  we 

refine  the  tonic  and  make  it  available  through 
our  schools  and  other  public  institutions  to  all  of 
our  citizens.  If  nature  is  good,  it  must  offer 
something  to  all. 
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"Could  it  be  that  we  adults  are  imposing  our  tastes  and 
preferences  on  children,  claiming  that  they  need  nature, 
trees,  grass,  flowers  and  other  living  things  when  in 

fact  it  is  we  who  want  them?"  -  Briavel  Holcomb 
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The  Perception  of  Natural  vs.  Built  Environments 

By  Young  Children 
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Development  and  Geography,  Rutgers,  The  State  University  of 
New  Jersey. 

ABSTRACT.  This  paper  questions  the  assumption  that  young 
children  need  exposure  to  natural  environments  for  healthy  psy- 

chological development.  Preliminary  investigation  of  the  en- 
vironmental perceptions  of  4-year-olds  suggests  that  the  distinc- 

tion between  natural  and  man-made  milieux  is  insignificant  to 
preschoolers,  and  that  they  find  both  kinds  of  environments 
similarly  fascinating.  Both  offer  rich  potential  for  collecting 
treasures — an  important  preschool  criterion  of  environmental 
satisfaction.  The  behavioral  environments  of  parent  and  child  are 
markedly  different  in  the  same  physical  setting. 

Tt  is  commonly  assumed  that  children 
need  nature  in  their  environments  for  healthy 

growth  and  development.  In  cities,  where  non- 
human  nature  is  diminishing,  it  is  presumed 
crucial  to  preserve  those  pieces  of  nature  which 
have  survived  the  ravages  of  urbanization,  and 
to  reinject  nature  where  feasible.  This  is  not 
a  new  idea.  That  natural  environments  are  im- 

portant to  healthy  psyches  has  long  been  as- 
serted, and  it  has  been  advanced  with  new  vigor 

since  "ecology"  became  popular.  Detwyler  states 
that  "only  two  kinds  of  landscape  are  fully 
satisfying.  One  is  primeval  nature  undisturbed 

by  man.  .  ."  (Detwyler  1970:696).  Hart  suggests 
that  natural  settings  (earth  banks,  streams, 
woodland)  best  provide  the  manipulable  en- 

vironment which  Piaget  demonstrated  was 
essential  for  the  development  of  human  intelli- 

gence (Hart  1973a,  1973b).  Cobb  goes  further 
in  asserting  that  the  genesis  of  human  genius 
requires  exposure  to  natural  milieux: 

The  exploration  includes  tracing  the  relationship  of 
this  early  psychophysical  force  in  human  develop- 

ment to  those  uncommon  forms  of  genius  which  con- 
stitute the  high  point  of  achievement  in  human 

growth  potential,  with  roots,  as  I  believe,  in  the 

child's  perceptual  relations  with  the  natural  world. (Cobb  1959:537). 

The  purpose  of  this  paper  is  to  question 
whether  natural  settings  are  in  fact  so 

necessary  to  young  children,  and  to  further  ex- 
plore  the  environmental  perceptions, 
preferences  and  needs  of  preschool  children. 
Could  it  be  that  we  adults  are  imposing  our 
tastes  and  preferences  on  children,  claiming 
that  they  need  nature,  trees,  grass,  flowers  and 
other  living  things  when  in  fact  it  is  we  who 
want  them?  While  there  is  certainly  nothing 
harmful,  and  probably  some  benefit,  in  exposing 

urban  preschoolers  to  "doses"  of  nature,  they 
may  need  them  less  than  adults  do.  Among  my 
beliefs  is  that  it  is  quite  possible  for  the  urban 

child  of  lower  Manhattan,  of  Chicago's  East 
Side,  Boston's  West  End,  or  even  the  South 
Bronx,  to  grow  into  a  fully  functioning,  happy 
human  without  exposure  to  primeval,  or  even  to 
tamed  nature. 
A  subsidiary  thesis  of  this  paper  is  that  the 

distinction  between  natural  and  man-made  en- 
vironments is  unimportant  to  young  children. 

Categorizing  landscape  elements  by  the  degree 
of  human  involvement  in  their  formation  is  a 
skill  perhaps  most  finely  developed  by  North 
Americans.  I  suggest  that  the  ability  to 
dichotomize  environments  on  this  basis  is  learn- 
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ed,  rather  than  innate.  Other  cultures,  especial- 
ly those  less  technologically  sophisticated,  con- 

ceive of  humans  as  part  of,  rather  than  apart 
from,  nature.  It  can  be  argued  that  this  outlook 
produces  a  higher  degree  of  environmental 
responsibility  and  that  to  teach  children  to 
make  fine  distinctions  on  the  basis  of  human  in- 

volvement in  creation  is  not  particularly  func- 
tional or  even  logical.  No  longer  is  there  any 

part  of  the  surface  of  spaceship  earth  that 
remains  unaltered  by  human  agency.  Even  the 

deep  oceans  and  ice  caps  have  higher  concen- 
trations of  DDT  than  they  did  at  the  beginning 

of  the  century.  Every  environment  we  inhabit 

is,  to  a  greater  or  lesser  degree,  "m.an-made." 
Yet  contemporary  American  culture  (and  this 
symposium  is  no  exception)  imbues  its  young 
with  the  ethic  of  nature  as  virtue.  Whether 

nature  is  seen  as  the  manifestation  of  God's 
order,  or  nurturing  the  virtuous  yeoman  of 
Jeffersonian  tradition,  occasional  lapses  into 
mountain  and  wilderness  paranoia  are  abberant 
in  the  longer  tradition.  Continued  acceptance  of 

nature  as  a  (or  the)  source  of  good  entails  con- 
tradictions and  ambivalence  for  the  member  of 

an  urbanized  society.  What  chance  does  one 
have  of  being  virtuous  while  inhabiting  the  im- 

moral urb? 

The  evidence  presented  here  is  far  from  con- 
clusive. This  paper  is  polemical  and  anecdotal, 

rather  than  objective,  and  the  methods  are  ex- 
ploratory. Though  trained  as  a  geographer,  I 

chose  to  investigate  these  questions  mainly  as 

the  mother  of  a  4-year-old  daughter.  The 
research  was  carried  out  at  a  nursery  school  in 
New  Brunswick,  New  Jersey,  an  old,  crumbling 
city  ringed  by  more  affluent  suburbs.  The 
children  at  the  school  come  from  both  settings, 
but  cannot  be  said  to  be  representative  of  either 
since  a  high  proportion  of  them  are  from 
geographically  mobile  families  associated  with 
Rutgers  University. 

The  specific  questions  under  investigation 
were: 

1.  To  what  extent  do  4-year-olds  distinguish 
between  natural  and  man-made 
phenomena? 

2.  What  qualities  of  natural  environments 
(specifically  woodlands)  appear  to  young 
urban  children?  Are  they  found,  or  can 
they  be  replicated,  in  urban  settings? 

3.  How  does  the  behavio^'al  environment  of 
the   4-year-old   differ   from   that  of  her 

mother  in  identical  urban  places? 

To  investigate  whether  4-year-olds  can  and  do 
make  distinctions  between  natural  and  human 

landscapes,  15  children  were  presented  in- 
dividually with  collections  of  photographs  culled 

from  periodicals,  and  asked  to  "put  different 
pictures  in  different  piles."  Children  at  this  age 
already  know  the  concept  of  classification.  They 
have  learned  to  put  blocks  into  categories  based 
on  size,  shape,  color,  and  other  variables.  This 
learning  is  reinforced  by  numerous  games  that 
require  the  child  to  select  the  odd  item  in  a 
series. 

The  picture  set  consisted  of  four  scenes  that 

were  predominantly  "natural",  with  woods  and 
mountains  (care  was  taken  to  exclude  bodies  of 
water,  which  have  been  shown  to  be  consistently 

appealing),  and  four  that  were  urban.  The  pic- 
tures were  not,  however,  of  uniform  size,  and  on 

the  first  test  12  out  of  15  children  categorized 
the  pictures  by  size!  The  following  week  a  new 
set,  in  which  all  the  pictures  were  the  same  size, 
was  presented.  All  the  pictures  showed  distant 
scenes  with  no  people  in  the  foreground.  Now 
the  children  had  difficulty  deciding  on  a 
criterion  for  classification.  When  asked  to  make 

two  piles,  some  children  asked  which  should  go 
in  each,  others  simply  dealt  the  pictures  into 
two  equal  piles  like  cards.  When  asked  why  the 
pictures  in  one  pile  were  different  from  those  in 

the  other,  the  children  replied  "they  just  are,"  or 
"they  are  in  different  piles."  Four  children 
divided  the  pictures  by  general  preference,  so 
that  the  scenes  they  like  best  went  into  one  pile, 
and  those  they  liked  least  into  the  other.  Their 
preferences,  however,  were  not  related  to  the 
degree  of  nature  represented.  Weather  seemed  a 
possible  variable.  For  none  of  the  15  children  did 
natural  vs.  manmade  seem  a  significant 
criterion  for  categorization. 

To  further  explore  the  children's  understan- 
ding, I  asked  them  whether  they  thought  people 

had  made  some  of  the  items  shown  in  the  pic- 

tures. "Did  people  make  this  building,  that 
mountain,  this  tree.  .  .?"  Although  the 
teleological  questions  thus  aroused  proved  dif- 

ficult to  respond  to  (if  people  didn't  make  that 
mountain,  who  did?),  the  children  were  quite 
sure  they  knew  what  people  made.  People  make 
buildings,  vehicles,  roads,  and  Vesuvius.  They 
do  not  make  plants,  animals,  or  asymetrical 
mountains.  Neither  do  they  make  lawns  or  city 
trees,  both  of  which  just  grow.  It  seems  that 
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young  children  are  able  to  distinguish  between 
inorganic  and  organic  more  easily  than  between 
natural  and  man-made,  and  that  the  first  dis- 

tinction is  more  significant  to  them.  The  4-year- 
old  can  easily  distinguish  a  plastic  from  a  real 
daffodil,  but  not  a  wild  from  a  cultivated  one. 
The  croci  which  the  children  planted  in  the 
school  yard  are  just  as  natural  to  them  as  the 
alpine  gentian. 

As  a  preliminary  exploration  of  4-year-olds 

environmental  preferences,  I  "interviewed"  13 
children,  recording  their  answers  on  separate 
sheets  and  providing  each  with  a  Xerox  copy. 
(The  desire  for  a  literary  record  of  oneself  for 
posterity  seems  to  start  at  an  early  age).  Each 
child  was  asked  to  name  and  describe  his  or  her 
favorite  places.  Home  and  school  ranked  high  on 
all  lists.  Almost  all  places  mentioned  were 

specific  (Johnson  Park,  my  Granny's  house) 
rather  than  generic  (parks,  train  stations),  and 
were  small  in  scale  (the  swings  and  slides) 
rather  than  large  (New  York  City).  Almost  all 
were  designed,  or  man-made  places.  Even  the 
beach,  which  was  mentioned  twice,  appealed 
because  of  its  proximity  to  carnivals  and  ice 
cream.  The  topophilic  tendencies  of  young 
childen  seem  strongly  influenced  by 
associations  with  pleasurable  activities  and 
friendly  people.  Aesthetic  considerations  are 
distinctly  secondary. 

The  4-year-old's  environmental  preferences 
are  obviously  constrained  by  his  limited  ex- 

perience. The  urban  child's  activity  space  is 
restricted,  and  limited  mainly  to  designed  en- 

vironments. His  brief  experience  of  less  tamed 
nature  is  carefully  monitored  by  cautious 

parents  ("don't  go  too  near  the  edge;  don't  fall  in; 
watch  for  ticks...").  The  young  child  has  more 
freedom  of  choice  in  activity  and  behavior  in  a 

setting  designed  for  safety  than  in  "natural" 
places.  For  the  urban  child,  the  designed  en- 

vironment is  also  more  familiar,  more  secure, 
and  less  threatening.  While  Clay  is  undoubtedly 
correct  that  the  places  we,  as  adults,  remember 
from  our  childhoods  with  the  greatest  affection 
are  those  natural  places  of  grass,  rocks,  water 
and  trees,  we  are  perhaps  remembering  from 
our  middle  childhoods  when  our  needs  for 
adventure,  privacy,  and  environmental 
manipulability  are  less  well  met  in  designed 
milieux  (Clay  1957-8). 

What  are,  in  fact,  the  environmental  needs  of 

the  4-year-old?   Which   of  these  provided   in 

natural  settings?  Are  any  found  exclusively  in 
nature,  or  can  all  the  qualities  of  natural  en- 

vironments be  replicated  in  built  environments? 
Previous  research  in  this  field  has  suggested 
that  the  quintessential  qualities  of,  for  example, 
natural  woodlands,  that  are  appreciated  by 
humans  are  changeability,  seasonality, 
spaciousness,  unpredictability,  secrecy  and 
mystery,  manipulability,  irregularity,  and 
variety.  To  these  I  would  add  one  particularly 
vital  to  4-year-olds— collectability.  The  woods 
are  a  storehouse  of  treasure.  A  half-hour  walk 
through  the  woods  near  home  with  two  4-year- 
olds  yielded  a  rich  trove  of  flowers,  goose  grass 
for  sticking  to  each  other,  leaf  umbrellas, 
dandelion  clocks,  a  feather,  a  caterpillar,  moss 
for  Japanese  gardens,  and  various  other  items. 
But  a  similar  walk  along  city  streets  produced  a 
fascinating  collection  of  lollipop  sticks,  silver 
paper,  a  plastic  bubble  wand,  several  tickets,  a 
piece  of  tile  mosaic,  metal  scraps,  and  so  forth. 

Once  parental  instincts  against  collecting  "dir- 
ty" items  from  streets,  gutters  and  vacant  lots 

are  repressed,  urban  and  sylvan  treasure  troves 
are  fully  equal  in  quantity,  variety,  and  value  at 
4-year-old  exchange  rates. 

Similarly,  most  of  the  desirable  qualities  of 
the  woods  can  be  found  also  in  urban  settings. 
The  city  has  its  seasons.  Its  coloration,  decora- 

tion, and  temperature,  its  sonic  and  activity 
levels,  change  with  the  months,  just  as  the 

woods  do.  One  can  argue  that'there  is  as  much 
or  more  variety  in  color,  shape,  texture,  light, 
and  sound  in  a  square  mile  of  urban  land  as 
there  is  in  an  equal  area  of  woodland.  The 
manipulability  of  natural  areas,  of  earthworks, 
water,  open  lots  and  mud,  is  replicated  in  urban 

settings  by  young  children  who  dig  in  sand  box- 
es, tinker  with  gum-ball  machines,  trace  letters 

in  the  dust,  make  wet  footprints,  jump  in 
puddles  and  avoid  assassinating  fairies  by 
negotiating  cracks  in  the  sidewalk.  Does  the  city 
offer  the  young  child  a  milieu  that  is  any  less 

mysterious,  secretive,  unpredictable,  or  awe- 
inspiring  than  nature? 

Fiske  and  Maddi  concluded  from  their  in- 

vestigations of  experiential  variety  that  "the 
more  variable  of  two  early  environments 
produces  an  adult  organism  that  is  perceptually 
and  behaviorally  more  alert,  flexible,  and  able  to 

cope  with  change."  (1961).  Parr  used  this  inter- 
pretation to  deplore  what  he  regards  as  the  in- 

creasing monotony  of  modern  architecture.  "As 
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we  make  our  cities  more  and  more  uniform  by 
design  and  regulation,  we  rob  exploration  of  its 
rewards,  till  we  force  the  young  to  seek  the 
stimulus  of  the  unexpected  in  their  own  un- 

predictable behavior,  rather  than  in  a  too- 

predictable  milieu."  (Parr  1965).  Thus  he 
suggests  a  causal  relationship  between  modern 
architecture  and  juvenile  delinquency. 

Although  it  is  debatable  whether  the  city  is  so 
visually  monotonous,  for  the  young  child  the 
city  streets  offer  many  stimulations.  There  are 
variations  in  surface  materials  (paving  stones, 
grates,  dirt,  cobbles),  there  is  street  furniture 
(hydrants,  mail  boxes,  benches,  litter  baskets)  to 
explore,  store  windows  to  be  enticed  by,  people 
and  dogs  to  evaluate,  nooks  and  crannies  to  hide 
in,  air  vents  to  feel,  steps  and  railings  to  climb, 

signs  to  read,  and  so  forth.  The  4-year-old,  with 
fewer  social  constraints  on  her  behavior,  can  ex- 

plore, stare,  pry,  and  satisfy  curiosity  more  easi- 
ly than  an  older  child  or  an  adult.  The  vantage 

point  of  the  child,  whose  eyes  are  2  feet  closer  to 

the  ground  than  the  adults',  offers  quite 
different  perspectives.  The  foreground  captures 
more  attention  than  the  middle  distance.  Not 

only  does  the  child  perceive  the  street  different- 
ly, but  her  evaluation  of  its  potentials  differs 

from  that  of  her  mother.  Age  is  a  significant 
variable  in  urban  resource  evaluation! 

This  paper  proposes  that  exposure  to  natural 
environments  may  be  less  necessary,  at  least  to 

young  children,  than  has  previously  been  believ- 

ed. To  the  preschool  child  the  distinction 
between  natural  and  man-made  environments  is 
unimportant.  Although  an  infusion  of  nature 
into  cities  is  pleasant  and  provides  further 
stimulation,  the  human-designed  and  built 
habitat  probably  provides  sufficient  stimula- 

tion, variation,  and  excitement  for  the  young 
child.  As  a  data  bank  of  culture,  the  built  en- 

vironment communicates  to  the  young  inhabi- 
tant the  values,  customs,  and  heritage  of  socie- 

ty. In  the  United  States  the  contradiction 
between  an  ethos  which  values  untamed  nature 
and  the  visible  concrete  evidence  of  human 
manipulation  of  nature  sends  ambivalent 
messages  to  child  and  adult  alike. 
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"To  me,  the  typical  urban  child  has  little  to  look  forward 
to.  The  parks,  the  museums,  the  hbraries  are  not,  he 

knows,  for  him"  -  Lois  Mark  Stalvey 
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The  Urban  Child: 

Getting  Ready  for  Failure 

hy  LOIS  MARK  STALVEY,  Wnter,  Philadelphia,  Pennsylvania. 

ABSTRA  CT.  This  paper  is  the  result  of  my  personal  experiences  in 

Philadelphia's  predominantly  black  public  schools,  both  as  a  white 
parent  of  three  children  and  as  a  volunteer  teacher.  It  mentions  the 
benefits  to  our  white  middle-class  children  from  their  12  years  in 
these  schools,  but  also  describes  the  far-different  treatment  of 
their  black  classmates — much  of  which  is  unsuspected  by 
educators  who  could  make  necessary  changes.  This  paper  suggests 
a  solution  that  could  be  implemeted  in  a  matter  of  months  with  lit- 

tle effort  and  no  financial  cost. 

J^Y  GREATEST  CONCERN  about  the  en- vironment of  the  urban  child  is  that  adults 

who  could  improve  this  environment  are  kept 
from  knowing  the  urban  child  who  needs  change 
most.  It  was  only  through  a  series  of  accidents 
that  I  learned  that  the  majority  of  urban 

children  are  not  like  my  white  middle-class 
WASP  kids,  but  are  children  who  see  and  are 
seen  in  an  unconsciously  different  way. 

My  expertise  is  simply  that  of  a  mother  who 
for  the  last  13  years  has  raised  three  children  in 

the  urban  environment  of  Philadelphia's 
predominantly  black  public  schools.  My  hus- 

band and  I  moved  from  an  all-WASP  Omaha 
suburb  in  1962  because  we  felt  our  children 

would  be  handicapped  in  the  suburban  environ- 
ment. We  believed  they  should  be  getting  ready 

to  live  in  a  multiethnic,  multiclass  world.  When 
we  chose  an  integrated  neighborhood  in 
Philadelphia,  we  had  no  idea  that  the  schools 
would  gradually  turn  black  around  our 
children — that  indeed  our  oldest  son  would 
eventually  be  the  only  white  boy  in  his  classes  in 
a  4,000-student  senior  high  school.  Had  we 
known  of  the  crises  we  would  have  to  face,  and 
of  6ur  own  fears  and  unconscious  racism  that 
we  would  be  forced  to  confront,  I  wonder  if  we 
would  have  proceeded.  In  the  end,  our  children 
(and  their  parents)  benefited  greatly,  but  I  will 

not  attempt  to  describe  the  step-by-step  process. 

Anyone  interested  in  these  details  can  find  them 
in  my  books.  The  Education  of  a  WASP  (Stalvey 
1971)  and  Getting  Ready  -  The  Education  of 
aWhite  Family  in  Inner-City  Schools  (Stalvey 1975). 

More  pertinent  to  the  subject  of  this  sym- 

posium is  what  I  learned  about  my  children's classmates  and  friends  and  of  the  environment 

in  which  they  must  live.  In  the  interest  of  brevi- 
ty, I  will  try  to  give  you  an  accurate  composite 

picture.  If  the  picture  seems  too  shocking  to  be 
true,  again,  I  must  refer  you  for  documentation 
to  the  details  in  Getting  Ready. 

Our  composite  child  (whom  I  will  call  George) 
is  far  different  from  my  own  children.  To  my 
children,  the  urban  environment  does  indeed 
mean  parks,  museums,  and  histrical  sites;  it 
means  also  the  respect  of  their  public  school 
teachers  and  administrators.  It  is  for  a  small 

number  of  children  like  mine  that  urban  in- 
stitutions seem  to  be  created  and  operated.  It  is 

black  children  like  George,  however,  who  con- 

stitute 62  percent  of  Philadelphia's  public  school 
population.  He  lives  approximately  6  blocks 
away  and  attends  the  same  school  in  the  same 
classes  with  the  same  teachers  as  my  children, 
yet  George  lives  in  a  world  it  took  me  6  years  to 
understand. 

George  is  about  14  years  old.  His  parents 
probably  graduated  from  a  high  school,  but,  as 
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we  shall  see,  a  high  school  diploma  in  many  ur- 
ban schools  is  about  as  useful  and  genuine  as 

counterfeit  money.  George's  mother  must  work, 
either  to  supplement  her  husband's  income  or 
because  her  husband  is  dead,  has  deserted,  or  is 
ill.  She  may  also  be  working  to  help  pay  for  a 

house  in  a  "better"  neighborhood  with  a  "better" 
school  than  the  last  three  schools  that  quickly 
decayed  when  white  families  fled.  To  George, 

"nature"  consists  of  the  rats  and  cockroaches  his 
family  fights  constantly.  George  does  not  go  to 
city  parks;  his  older  brother  was  killed  in  one  by 
a  rival  gang. 

And  so  George  does  not  go  out  often,  certainly 

not  to  hear  music  groups  at  Philadelphia's  Spec- 
trum. There  are  many  other  places  George  can- 

not go  if  they  are  on  the  "turf"  of  a  gang  not  of 
his  own  neighborhood.  George  is  not  a  gang 
member  himself.  He  would  like  to  join  one  for 
his  own  protection,  but  his  mother  has  pleaded 
with  him  not  to  become  involved.  He  is  trying  to 
keep  his  promise  in  spite  of  the  constant 
recruiting  threats  and  blandishments  of  his 
local  gang.  George  has  little  choice  but  to  stay  in 
the  house  and  watch  television.  George  cannot 
read. 

I  got  to  know  over  a  dozen  children  like 
George  when  I  was  a  volunteer  teacher  for  a  so- 
called  Disciplinary  Problem  Class  of  8th- 
graders  in  the  school  my  own  children  attended. 
We  held  discussions  on  everything  from  sex  to 
black  history.  By  the  end  of  the  year,  I  found 

that  these  children  who  had  been  labeled  "bad" 
were,  with  me,  friendly,  cooperative,  and  quick- 

witted. One  child  had  taught  himself  several 
foreign  languages  by  practising  with 
neighborhood  merchants;  another  could  do  com- 

plex math  problems  in  his  head.  Two  weeks 

before  "my"  class  was  to  graduate  along  with 
our  son,  I  discovered  a  secret  they  had  skillfully 
kept  hidden  from  me.  Most  of  these  children 
were  being  graduated  from  our  elementary 
school  unable  to  read.  They  were  going  into  our 
enormous  (4000-student)  high  school  with  no 
possibility  at  all  for  further  education. 

It  was  my  13-year  old  son  who  answered  my 

rhetorical  question,  "How  can  these  kids  go 
through  the  same  classes  with  most  of  the  same 

teachers  as  you  and  not  be  taught  to  read?" 
Spike,  who  had  been  in  those  classes  when  no 
supervisor,  researcher,  or  other  adult  except  the 
teacher  was  present,  explained  in  detail  why 
children  like  George  could  not  read.  Spike  spoke 

as  an  insider;  he  had  looked  and  listened  for  8 

years.  He  had  watched  the  teachers  ignore  cer- 
tain children  or  make  fun  of  them  if  they  tried 

to  participate  in  class  discussions;  he  had  notic- 
ed which  children  were  sent  to  help  the 

janitor— not  the  white,  light,  bright  children, 

but  the  kids  who  were  slow.  "Some  of  those 
kids".  Spike  said,  "were  never  in  class  long 
enough  to  learn  anything!"  Spike  reported  that 
if  he  talked  in  class,  he  was  gently  reprimanded, 
but  if  a  lower-income  black  child  talked,  he  was 
sent  to  spend  the  day  on  the  detention  bench. 

My  son  noted  also  that  no  one  ever  repeated  a 

grade.  "Even  the  really  dumb  kids  were  just 
passed  along  to  the  next  grade",  he  told  me. 

I  learned  to  become  an  outraged  cynic  about 

special  programs  for  so-called  "deprived" children.  When  teachers  were  asked  to  select 

children  for  a  well-funded,  well-designed 
program  to  encourage  reading,  my  children  and 
the  children  of  the  black  professionals  were 

chosen.  When  a  state  teachers'  college  invited 
"deprived"  children  for  a  weekend  on  campus  so 
that  the  students  could  get  to  know  their  future 

pupils,  again  only  the  middle-class  children 
were  sent.  Our  children  quickly  learned  to  say 
no  to  special  projects,  hoping  their  places  would 
be  given  to  children  who  needed  the  benefits 
more. 

Our  school  did  offer  one  advantage  that  black 
children  in  the  completely  black  ghettos  did  not 
have:  Because  of  a  handful  of  vocal  white  and 

not-easily-threatened  black  parents,  we  got 

fewer  teachers  fresh  out  of  teachers'  college. 
These  inexperienced  teachers  are  usually 
assigned  to  the  lowest  income  areas  where,  in  all 
logic,  the  most  experienced  teachers  are  needed. 
These  young,  idealistic  new  teachers  often 
become  disillusioned  quickly  when  they  are  un- 

able to  cope.  They  leave  in  a  few  months.  Many 
children  I  know  have  had  five  or  more  teachers 
in  one  school  year. 

After  these  experiences,  I  read  the  costly 
studies  by  experts  with  sadness  and  rage.  My 
13-year-old  son  had  explained  only  too  clearly 
why  children  fail. 

George's  future  affects  the  future  of  all 
children.  Children  like  George  will  make  the 
world  a  lot  more  dangerous  and  unpleasant  than 
it  needs  to  be.  Crime  does  not  start  in  the 
streets;  it  starts  in  the  classrooms,  where 
teacher  neglect  precludes  an  honest  way  to  earn 
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a  living  and  where  teacher  brutality  breeds 
rage. 

"Teacher  brutality"  and  "teacher  neglect"  are 
harsh,  shocking  phrases.  Again,  I  must  refer 
you  to  Getting  Ready  for  documentation.  Along 
with  the  brutal,  there  are  certainly  many 
diligent,  caring  teachers,  but  their  jobs  are 
made  harder,  if  not  impossible,  by  colleagues 
who  provide,  at  best,  custodial  care  for  helpless 
urban  children.  Then,  between  the  caring  and 
the  brutal  teacher,  there  is  another:  the  teacher 
whose  unconscious  racism  convinces  her  she  is 
doing  a  good  job  with  basically  worthless 
children.  Her  or  his  brutality  produces  only 
emotional  bruises;  his  or  her  neglect  is  skillfully 
rationalized.  Still,  the  outspoken  racist  and  the 
unconscious  racist  are  the  teachers  whose  views 
of  urban  children  threaten  us  all. 

I  say  I  have  no  sure-cure  solutions,  but  I  did 
stumble  across  a  small  news  item  that  could 
help  us  begin.  It  reported  a  court  case  in 
Mississippi  where  teachers  challenged  (and  lost 
their  case  against)  a  ruling  that  all  those  holdmg 
jobs  in  public  schools  must  send  their  own 
children  to  the  public  schools.  U.S.  District 
Court  Judge  Alan  C.  Keady  ruled  that  this 

policy  was  not  only  constitutional,  but  "based  on 
logic".  To  those  who  protest  that  this  policy  in 
Mississippi  restricts  freedom  of  choice,  may  I 

suggest  that  this  condition  of  employment  is  in- 
deed as  logical  as  preferring  Catholic  teachers  in 

Catholic  schools  or  expecting  the  president  of 
General  Motors  not  to  drive  a  Ford.  If  the  public 
schools  are  not  good  enough  for  the  children  of 
the  teachers,  then  they  are  not  good  enough  for 

anyone's  children  and  must  be  changed. 
Perhaps  we  have  all  been  naive  with  our  bus- 

ing programs,  which  often  only  send  children's 
bodies  to  teachers  with  segregating  eyes.  If  a 
Mississippi  Plan  existed  and  was  enforced  in  our 
northern  cities,  dedicated  teachers  could  still  go 
home  to  the  suburbs  each  night,  but  they  would 

at  least  have  an  investment  in  the  city  public 
schools.  Their  children  would  tell  them  what 
mine  have  told  me;  they  would  know  why  their 
colleagues  are  not  teaching  kids  like  George  to 

read.  Their  adults'  view  of  the  urban  child's  en- 
vironment would  be  real  at  last.  And  if  one 

teacher's  child  is  in  a  classroom,  I  can  assure 
you  that  the  quality  of  teaching  would  improve 
immediately  for  all  the  children  in  the  class  -  out 
of  professional  pride  if  not  out  of  professional 

protection. 
Unfortunately  for  children  like  George,  it 

seems  unlikely  that  school  systems  will  adopt  a 

Mississippi  Plan.  Teachers'  unions  are  too 
strong;  Board  of  Education  members  are  unlike- 

ly to  demand  of  others  what  they  shrink  from 

doing  themselves.  More  and  more  "liberal" 
whites  who  demonstrated  for  integration  in  the 
South  are  fleeing  from  integration  in  the  North. 
People  who  express  outrage  over  school  riots 
send  their  own  children  to  private  schools.  And 
so,  people  with  knowledge  of  their  own 
hypocrisy  quietly  protect  each  other. 

To  me,  the  typical  urban  child  has  little  to 
look  forward  to.  The  parks,  the  museums,  the 
libraries  are  not,  he  knows,  for  him.  The  success 

models  in  George's  environment  are  the  pimp, 
the  pusher,  and  the  professional  mugger.  We 
have  given  George  no  other  way  to  succeed. 
Some  dark  night,  any  of  us  may  meet  George. 
Because  we  have  never  gotten  to  know  what  his 
life  is  really  like,  George  is  getting  ready  to 

show  us  what's  true. 
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"If  we  are  to  make  use  of  the  diversity  of  human 
resources  which  we  possess  as  a  nation,  we  must  allow 
all  voices  to  be  heard  in  determining  our  eventual  out- 

comes. This  holds  for  recreational  resources  as  much  as 

for  any  others"  -  Martin  M.  Chemers  and  Irwin  Altman 
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Use  and  Perception  of  the  Environment: 
Cultural  and  Developmental  Processes 

by  MARTIN  M.  CHEMERS,  Associate  Professor  of  Psychology, 
and  IRWIN  ALTMAN,  Professor  and  Chairman  of  Psychology, 
University  of  Utah,  Salt  Lake  City,  Utah. 

ABSTRACT:  This  paper  presents  a  "social  systems" orientation  for 
integrating  the  diverse  aspects  of  environment,  culture,  and  in- 

dividual behavior.  It  suggests  that  a  wide  range  of  variables,  in- 
cluding the  physical  environment,  cultural  and  social  processes,  en- 

vironmental perceptions  and  cognitions,  behavior,  and  products  of 
behavior,  are  connected  in  a  complex,  interacting  system. 

Attention  is  paid  to  cultural  factors  that  affect  the  way  in  which 
the  environment  is  perceived,  used,  and  modified.  A  broad  variety 
of  topics  are  touched  upon,  including  ecological  factors  that  affect 
the  functional  adaptation  of  a  culture  to  its  environment,  how 
cultural  world  views  shape  and  are  shaped  by  that  adaptation,  and 
how  environmentally  oriented  behavior  processes  like  privacy 
regulation,  territoriality,  and  personal  space  operate  in  this  milieu. 

The  authors  stress  the  need  for  scientists  to  provide  useful  infor- 
mation for  environmental  practitioners,  be  they  architects,  urban 

planners,  or  the  Forest  Service.  Finally,  discussion  is  given  to  the 
role  that  cultural  diversity  in  the  United  States  must  play  in  our 
environmental  planning  for  the  future. 

QnE  of  THE  defining  features  of  the  study 
of  environmental  behavior  is  its  electicism 

of  approach  and  the  diversity  of  its  sources  of 
contribution.  Geographers,  architects,  planners, 
psychologists,  sociologists,  anthropologists,  and 
others  have  made  and  will  continue  to  make  con- 

tributions to  our  understanding  of  this  subject. 
While  such  diversity  may,  at  times,  engender 
confusion,  it  is  a  vibrant  and  healthy  aspect  of 
this  multifaceted  discipline.  Any  student  of  the 

environment  will  quickly  be  struck  by  the  com- 
plexity of  the  phenomenon  he  seeks  to  investi- 

gate. The  very  complexity  of  the  subject  demands 
a  similarly  complex  system  of  study.  In  this 
paper,  we  will  point  to  the  diversity  of  elements 
in  environmental  behavior  and  the  intricacy  of 
their  actions  with  and  upon  one  another.  Out  of 

this  complexity  we  hope  to  discern  some  con- 
sistent patterns  that  point  to  directions  for 

future  research  and  contemporary  application. 

A  MODEL  FOR  THE  STUDY  OF 
CULTURE  AND  ENVIRONMENT 

Recently  we  were  invited  to  prepare  a  chapter 
on  cultural  aspects  of  man-environment 
relationships  for  a  new  Handbook  of  Cross- 
Cultural  Psychology.  That  chapter  was  intended 
to  be  35  to  50  pages  long,  but  eventually  ran  to 
well  over  100  pages,  even  though  we  made  no 
attempt  to  provide  an  exhaustive  review  of  the 
area.  While  we  cannot  share  all  of  that  informa- 

tion in  the  present  paper,  some  of  the  insights 
we  gained  are  especially  relevant  to  the  concerns 
of  this  symposium. 

The  study  of  cultural  variables  in  environ- 
ment and  behavior  relationships  affords  the  in- 

vestigator a  special  vantage  point.  While 
cultural  differences  and  similarities  are  in- 

teresting and  useful  in  their  own  right,  they  also 

serve  as  cues  which  help  us  to  focus  on  especial- 
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ly  relevant  phenomena  and  to  probe  our 
assumptions.  Many  anthropologists  agree  that 
the  relationship  of  a  society  to  its  environment 
is  the  first  and  most  important  challenge  to  a 
culture.  The  way  in  which  a  culture  answers 
that  challenge  often  determines  the  overall  style 
of  the  culture,  with  ramifications  in  every 

aspect  of  psychological  and  social  adaption.  The 
last  statement  is  not  meant  to  imply  that  these 

effects  travel  in  only  one  direction,  i.e.,  en- 
vironmental determinism.  A  culture's  reaction 

to  its  physical  environment  will  in  turn  affect 
that  environment.  To  conceptualize  this  com- 

plex, interactive  set  of  relationships,  we  propose 
an  initial  model  to  handle  environment, and 
behavior  relationships.  It  is  not  a  formal  theory, 
but  only  a  framework  of  relevant  variables  and 
their  approximate  relatonships,  but  it  serves  to 
organize  our  thinking  about  this  problem. 

In  general,  we  adopt  a  "social  systems"  orien- tation, which  implies  several  things.  First,  it 
suggests  that  several  classes  of  variables  relate 
to  the  issue  of  culture  and  environment,  such  as 

those  in  the  inner  ring  of  Figure  1:  physical  en- 
vironment, culture,  environmental  orientations 

and  representations,  environmental  behaviors 
and  processes,  and  outcomes — products  of 
behavior.  The  physical  environment  refers  to 
features  of  the  natural  and  climate,  terrain  and 
geographic  features,  flora  and  fauna.  The 
cultural/social  environment  refers  to  all  aspects 
of  culture  such  as  socialization  processes, 

norms,  customs,  values.  Environmental  orien- 
tations and  representation  refer  to  how  people 

classify  the  environment— the  perceptual  and 
cognitive  beliefs  and  differentiations  they  make 
about  environments.  Environmental  behavior 

and  processes  include  how  people  use  the  en- 
vironment in  the  course  of  social  relationships. 

Outcomes/products  of  behavior  include  the 

results  of  people's  actions,  such  as  the  built  en- 
vironment of  homes,  communities,  and  cities, 

and  modifications  of  the  natural  environment 
such  as  farms,  dams,  and  climate  changes. 

The  outer  ring  of  Figure  1  contains  extensions 
of  the  inner  ring;  the  outer-ring  variables  are 

WORLD  VIEW  OF 

PEOPLE-ENVIRONMENT 
RELATIONSHIPS 

HOUSES,  BUILDINGS 
COMMUNITIES 

ENVIRONMENTAL  COGNITIONS 
AND  PERCEPTIONS 

PRIVACY 

PERSONAL  SPACE 
TERRITORY 

CROWDING 

Figure  1.— A  framework  of  culture-environment  relationships. 
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assumed  to  result  from  the  action  of  various 

combinations  of  inner-ring  variables.  Thus, 
physical  environment,  culture  etc.,  can 
cumulate  to  affect  differences  in  world  views  or 
general  approaches  to  the  physical  environment. 
For  example,  several  writers  have  contrasted 

philosophical  and  value  orientations  to  the  en- 
vironment by  different  cultures,  whcih  derive 

from  a  complex  set  of  variables.  Another  result 
of  the  operation  of  various  combinations  of 
inner-ring  variables  concerns  cognitions  and 
perceptions  about  enviroyiments  in  different 
cultures.  Still  another  topic  concerns  ways  in 
which  privacy,  territory,  personal  space,  and 
crowding  occur  across  cultures.  In  addition, 
cultures  differ  in  environmental  products  — 
homes,  cities,  and  communities  —  which  result 
from  complex  combinations  of  inner-  and  outer- 
ring  variables. 

Another  feature  of  a  social  systems  approach 

is  that  simple  linear  cause-effect  relatonships 
are  not  always  clearly  discernible,  since  every 
variable  can  theoretically  serve  in  an  indepen- 

dent or  dependent  role.  For  example,  it  is  often 
implied  that  the  physical  environment  is 
primarily  an  independent  variable  and  affects 
culture  or  other  variables  in  a  one-way,  linear 
fashion.  While  it  is  true  that  environmental  fac- 

tors such  as  terrain,  climate,  and  temperature 
may  play  an  important  role,  it  is  also  the  case 
that  the  reverse  can  occur,  e.g.,  cultural  prac- 

tices, establishment  of  cities,  etc.,  can  alter  the 
environment  drastically.  So  it  is  with  almost 
any  part  of  the  figure,  resulting  in  multiple 
directions  of  causation.  By  presenting  variables 
in  a  circular  format,  and  without  arrows  of 
directionality,  we  wish  to  suggest  that 
antecedents  and  consequents  can  occur  almost 
anywhere.  This  does  not  rule  out  tracking 
specific  relationships  between  variables;  that  is 
quite  necessary.  But,  in  formulating  general 
principles  it  is  easy  to  forget  that  a  specific 
directional  relationship  is  not  the  universe  of  all 

A  related  feature  of  a  systems  orientation  is 
that  interventions  in  any  part  can  reverberate 
throughout  the  system.  Thus,  cultural  factors 
can  affect  any  other  set  of  variables,  and  vice 
versa.  Also,  any  factor  on  the  circle  may  be  an 
accumulation  of  effects  from  other  variables. 
Thus,  environmental  behaviors  and  processes 
may  be  a  cumulative  result  of  perceptions  and 

cognitions,  cultural  factors,  environmental  fac- 
tors, and  outcomes  of  earlier  behaviors. 

While  we  cannot  thoroughly  discuss  all 
research  for  the  whole  model,  we  can  provide  a 
conceptual  smorgasbord  of  ideas  which  bear 
directly  or  indirectly  on  questions  relating  to  the 
design  of  recreational  environments.  These 
ideas  will,  we  hope,  point  toward  important 
areas  for  consideration. 

WORLD  VIEWS 

While  our  conceptual  approach  implies  that 
one  might  usefully  begin  with  any  of  the 
categories  of  Figure  1,  an  especially  appropriate 

point  of  departure  is  world  views  of  the  environ- 
ment. Throughout  recorded  history  and  earlier, 

people  have  been  concerned  with  their 
relationship  to  the  environment,  sometimes 
viewing  it  as  hostile,  sometimes  as  nurturant, 
sometimes  seeing  it  themselves  as  part  of  the 
environment,  and  sometimes  believing 
themselves  to  be  separate  from  and  often  above 
nature.  These  views  of  nature  have  been  part 
and  parcel  of  various  cultures,  woven  directly 
into  the  fabric  of  the  social  structure,  deter- 

mining and  being  determined  by  the  cultures' 
perception  of  and  reaction  to  nature. 
The  anthropologist  Kluckhohn  (1953)  noted 

that  cultures  can  be  characterized  in  terms  of 
whether  they  see  people  as  subjugated  to 
nature,  part  of  nature,  or  over  nature, 
dominating  the  environment.  Quite  clearly,  this 
basic  orientation  will  affect  the  way  a  culture 
approaches  its  physical  environment,  and  the 
ways  in  which  members  of  the  culture  play  as 
well  as  work  in  that  environment. 

Tuan  (1971,  1971^),  a  geographer  and  fellow 
participant  in  this  symposium,  has  noted  that 
people  often  have  conflicting  attitudes  toward 
nature  that  exist  side  by  side.  One  aspect  of  this 
phenomenon  is  that  people  often  simultaneously 
wonder  about  and  fear  the  powerful  environ- 

ment. A  farmer  might  love  the  earth  that  nur- 
tures and  supports  him,  while  at  the  same  time 

fearing  the  powerful  elements  that  jeopardize 

his  well  being.  Tuan  ('i 5 7ij  also  pointed  to  the 
idea  that  at  different  periods  in  history  and  in 
different  cultures  people  have  held  positive  or 
negative  attitudes  toward  the  wilderness,  or 
nature,  and  the  city,  or  totally  man-made  part 
of  the  environment.  Figure  2,  (adapted  from 
Tuan,  1971)  illustrates  six  different  sets  of  at- 
titudes. 
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Figure  2.— Historical  views  of  tlie  environment  (from  Tuan  1971). 
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The  "Middle  landscape"  of  yeoman  farmers  is  seen  as  threatened  by  the  city  on  the  one  side 
and  by  wilderness  on  the  other.    In  fact  this  was  a  time  when  both  the  city  and  the  middle 

landscape  were  expanding  at  the  expense  of  wilderness,  thus: 
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In  these  different  views  the  city  is  sometimes 
seen  as  sacred,  and  the  dangerous,  foreboding 
wilderness  profane.  In  recent  years,  with  our 
awakening  concern  for  the  preservation  of  the 
wilderness,  the  values  are  almost  completely 
reversed.  It  is  quite  obvious  that  the  world  view 
a  culture  holds  helps  to  determine  which  parts 
of  the  environment  will  be  seen  as  attractive  for 
work  and  play,  how  children  will  be  socialized  in 
their  perception  of  the  environment,  and  even 

what  information  and  knowledge  about  the  en- 
vironment will  be  extant. 

In  Peter  Gould's  (197Jf)  voluminous  studies  of 
geographical  preferences,  English  secondary- 
school  students  held  a  generally  negative  im- 

pression of  large  urban  areas,  while  Zambian 
college  students  were  strongly  attracted  to  ur- 

ban areas  in  their  country.  For  those  concerned 

with  recreation  planning,  specifically  the  place- 
ment and  distribution  of  recreation  facilities, 

such  cultural  preference  patterns  are  of  tremen- 
dous importance. 

ENVIRONMENTAL 
PERCEPTION 

How  people  perceive  the  environment  is 
especially  relevant  to  the  discussion  of  children 
and  their  development.  How  does  environmen- 

tal perception  develop?  Must  we  be  concerned 
with  cultural  differences  in  perception?  Must  we 
be  concerned  with  cultural  differences  in 
perception  when  we  design  for  people?  These 
questions  are  of  central  importance  both  to  the 
researcher  who  wished  to  generate  knowledge 
about  environmental  behavior  and  to  the  prac- 

titioner who  hopes  to  apply  that  knowledge. 
The  perception  of  the  environment  is 

somewhat  unlike  the  perception  of  other  objects. 
As  Ittelson  (1973)  pointed  out,  the  environment 
surrounds  the  perceiver.  It  is  multimodal  and 

extermely  complex,  and  even  its  perception  re- 
quires action  and  movement.  To  these  we  can 

add  another  unique  aspect.  The  accurate  percep- 
tion of  the  environment  has  considerable 

significance  to  the  organism's  survival,  both  im- 
mediately and  in  terms  of  evolutionary  process. 

Kaplan  (1973)  for  example,  has  argued  that  our 
ability  to  form  rapid  and  highly  articulated 

cognitive  representations  (also  our  susceptibili- 
ty to  error)  is  a  result  of  long-term  evolutionary 

adaptation,  when  a  survival  premium  was  plac- 
ed on  speed  and  accuracy  of  reaction. 

Other  research  indicates  that  children  form 
utilitarian  perceptions  of  the  environment  at  an 
early  age.  Several  researchers  (Hart  and  Moore 
1973;  Stea  and  Blaut  1973;  Blaut,  McCleary,  and 
Blaut  1970)  have  demonstrated  that  the  ability 
to  understand  and  use  aerial  photographs  and 
map-like  representations  begins  as  early  as  4  or 
5  years  of  age  and  appears  to  be  fully  developed 

by  about  7  or  8  years.  Further,  early  studies  in- 
dicated no  great  differences  in  this  ability  across 

cultural  or  social  class  groupings.  While  these 
findings  are  still  extremely  tentative,  they 
point  toward  a  conclusion  that  certain  cognitive 
tendencies,  determined  either  biologically  or  by 
early  socialization,  predispose  the  child  toward 
early  and  effective  environmental  perception. 

Does  this  mean  that  all  cultures  perceive  the 
environment  in  the  same  way?  The  answer  is 
probably  no.  While  the  development  of  the 
capacity  for  environmental  perception  and  lear- 

ning may  be  roughly  uniform,  what  is  attended 
to  and  learned  clearly  varies  across  cultures. 
Here  again  the  notion  of  world  views  and 

preferences  is  relevant.  Those  portions  of  the  en- 
vironment that  are  seen  as  attractive  and  useful 

will  be  known  and  used,  while  less  desirable 
areas  are  likely  to  be  ignored. 

From  several  studies  of  the  perception  of 

cities  and  neighborhoods,  many  of  which  in- 
volved youthful  subjects,  some  patterns  emerge. 

Several  researchers  (e.g.,  Orleans  1971,  Ladd 
1970,  Maurer  and  Baxter  1972;  and  others) 
reported  dramatic  differences  between  groups. 
Orleans  (1971),  for  example,  found  that  Los 
Angeles  Blacks,  Whites,  and  Mexican- 
Americans  differed  in  the  extent  and  differen- 

tiation of  their  knowledge  about  the  Los  Angeles 
area.  Many  of  these  differences  can  be  at- 

tributed to  differences  between  groups  in  their 
opportunity  and  need  to  travel  around  the  area. 
In  the  same  study,  for  example,  Orleans  found 
patterns  of  environmental  differentiation  for 
Jewish  senior  citizens  to  be  quite  ilUuminating. 
These  respondents  had  articulated  and 
knowledgeable  perception  of  two  portions  of  the 
Los  Angeles  environment:  the  neighborhood 
where  they  lived,  and  the  San  Fernando  Valley, 
where  most  of  their  children  and  grandchildren 
lived. 

The   kinds    of   errors   people    make   in   en-     ■ 
vironmental    perception   are   also   often   at- 

tributable to  cultural  conditioning.  In  a  study  of 
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a  Venezuelan  city,  Appleyard  (1970)  found  that, 
in  drawn  maps  of  the  city,  people  often  placed 
streets  or  railroad  tracks  where  their  experience 
said  these  entities  should  be,  not  where  they  ac- 

tually were. 

In  a  slightly  different  vein  Briggs  (1973),  us- 
ing American  college  students  as  respondents, 

found  that  locations  in  the  direction  of  an  urban 
center  were  perceived  as  more  distant  than 
directions  away  from  the  city.  These  effects 
may  be  due  to  actual  physical  variables  such  as 
the  relative  traffic  densities  in  and  away  from 
urban  areas,  or  they  may  relate  to  more  subjec- 

tive forces  associated  with  culturally  influenced 
perceptions  of  urbanized  locales,  such  as  those 
discussed  by  Tuan  (1971). 

It  is  safe  to  say  that,  whether  cultures  use 
similar  perceptual  processes  or  not,  the  content, 
categories,  and  specific  features  of  the  environ- 

ment that  are  attended  to,  encoded,  and 
remembered  will  be  strongly  influenced  by 
culture,  class,  and  other  aspects  which  are  part 
of  social  development.  Thus,  perceptually 
mediated  cultural  influences  on  the  attrac- 

tiveness, accessibility,  and  knowledge  of  en- 
vironmental features  should  be  integrated  into 

our  environmental  planning.  The  usefulness  of 
parks,  playgrounds,  and  national  forests  will 
certainly  be  influenced  by  such  factors. 

Although    perceptual    phenomena    probably 

represent  the  underpinnings  of  environmental 
processes,  the  individual  actually  interacts  with 
the  environment  at  the  level  of  behavior.  It  is 

through  behavior  that  the  individual's  percep- 
tion of  the  physical  environment,  influenced  by 

cultural  world  views  and  learned  perceptual 
tendencies,  is  manifested  and  impacts  back  on 
the  environment.  Privacy  regulation  is  one  of 
the  most  central  and  pervasive  phenomena  of 

environmental  behavior.  It  has  important  im- 
plications for  any  type  of  environmental  design, 

and  is  an  ideal  place  to  look  for  cultural 
differences. 

PRIVACY  REGULATION 

Our  discussion  of  privacy-related  processes 
will  be  keyed  around  three  basic  processes: 
privacy,  personal  space,  and  territory.  Figure  3, 
from  Altman  (1975),  presents  some 
relationships  between  these  processes. 

Privacy  is  the  central  organizing  concept,  and 
refers  to  selective  control  over  access  to  the  self 
(Altman  1975).  Thus,  privacy  is  a  process  by 

which  people  and  groups  regulate  social  interac- 
tion, so  that  they  sometimes  open  and 

sometimes  close  themselves  to  one  another.  We 
also  distinguish  between  desired  privacy  (or 
what  level  of  stimulation  a  person  or  group 
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Figure  3.— Overview  of  relationships  between  privacy,  personal 
space,  territory,  and  crowding. 
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would  like  to  have)  and  achieved  privacy  (the  ac- 
tual level  of  stimulation  perceived).  To  the  ex- 
tent that  achieved  and  desired  privacy  match 

one  another  we  can  speak  of  successful  control 
over  interaction.  A  privacy  system  is  operating 
poorly  when  achieved  and  desired  privacy  do  not 
match. 

The  framework  also  suggests  that  a  series  of 
mechanisms  are  used  to  help  meet  a  mometarily 

desired  level  of  privacy.  These  mechanisms  in- 

clude verbal  behavior  (telling  someone  to  "keep 
out"  or  "come  in"),  paraverbal  behavior  (voice 
intonation,  tone,  interruptions  and  pauses  etc.), 
non-verbal  behavior  (gestures,  body  postures, 
head  positions  and  movements  etc.)  and  per- 

sonal space,  territorial  behavior,  and  cultural 
styles  of  responding.  Emphasis  will  be  placed  on 
the  latter  behaviors  since  they  bear  most  closely 
on  environmental  issues. 

Personal  Space  refers  to  the  "invisible  boun- 
dary" surrounding  a  person  or  group,  intrusion 

into  which  produces  discomfort  (Hall  1966, 
Sommer  1969,  Altman  1975).  It  is  commonly 
studied  in  terms  of  distance  and/ or  angle  of 
orientation  between  people.  Territorial  behavior 
refers  to  ownership  and  control  of  environmen- 

tal areas  and  objects  (Altman  1975).  Cultural 
styles  include  norms,  customs,  and  rules  of  in- 

teraction, such  as  visiting  or  not  visiting 

neighbors,  rules  for  using  others'  property  and 
space,  styles  of  probing  others  or  avoiding  intru- 

sion. Thus,  privacy  is  a  regulatory  process  and 
various  behavioral  mechanisms  operate  in  the 
service  of  a  desired  level  of  privacy.  These 
mechanisms  can  function  in  different  com- 

binations within  and  between  cultures,  yielding 
a  complex  system  of  responses.  That  is,  in  one 
situation  verbal  and  personal  space  behaviors 
may  predominate,  whereas  in  another  situation 

people  may  rely  more  on  territorial  and  nonver- 
bal behavior.  So  it  may  be  that  one  culture  uses 

one  set  of  mechanisms  to  regulate  privacy  and 
another  may  rely  on  a  different  behavioral  mix. 

The  figure  also  suggests  that  privacy  regula- 
tion may  be  successful  and  yield  a  good  match 

between  desired  and  achieved  levels  of  privacy. 
Or  the  system  may  overshoot  and  produce  more 
privacy  than  desired;  i.e.,  a  person  or  group  may 
be  more  socially  isolated  than  desired.  Or  the 
system  may  undershoot  and  yield  less  privacy 
than  desired;  i.e.,  a  person  may  be  crowded  or 
intruded  upon. 

Psychological   variables   such   as   crowding, 

privacy,  etc.,  have  a  heavy  perceptual  compo- 
nent. Thus,  our  earlier  discussion  of  the  impact 

of  cultural  variables  on  perception  and  cognition 
applies  here  as  well.  Within  the  framework  we 
emphasize  the  concepts  of  privacy,  personal 

space,  and  territory,  in  the  context  of  cross- 
cultural  processes. 

In  a  sense,  the  notion  of  an  optimal  level  of 
privacy  makes  the  concept  of  privacy  a  cultural 
universal.  It  is  quite  probable  that  all  people  and 
groups  regulate  their  accessibility  to  outsiders. 
Cultures,  of  course,  vary  in  the  designation  of 
optimal  privacy  level  as  well  as  in  the 
mechanisms  used  to  regulate  privacy.  For  exam- 

ple, Roberts  and  Gregor  (1971)  report  that  in  the 
Mehinacu  culture,  a  small  tribal  group  in  Cen- 

tral Brazil,  homes  are  shared  by  several 

families,  noises  and  conversations  are  not  block- 
ed by  housing  structure,  dwellings  and  their  oc- 

cupants are  clearly  visible  to  outsiders,  and  peo- 
ple are  clearly  seen  when  entering  or  leaving  the 

village.  In  short,  there  appears  to  be  very  Httle 
privacy  among  the  Mehinacu.  If,  however,  one 
looks  past  the  physical  mechanisms  of  privacy 
regulation  to  more  social  mechanisms,  another 

pattern  emerges.  Certain  areas,  e.g.  the  men's 
building,  have  specific  rules  against  intrusion. 
Furthermore,  the  child-rearing  process  fosters 
seclusion,  specifying  periods  when  children  or 
young  adults  live  in  relative  isolation  and  learn 
to  speak  softly,  conceal  strong  emotions,  and 
generally  restrict  access  to  the  self  through 
social-psychological  mecli anisms. 

Another  interesting  example  comes  from  the 
comparison  of  two  Indonesian  cultures  by 
Geertz  (cited  in  Westin  1970).  In  Java,  privacy 
regulation  through  the  use  of  territory  or 
physical  structures  is  practically  nonexistent. 
People  wander  freely  into  and  through  other 

people's  homes  with  no  more  warning  than  a 
greeting  to  announce  one's  presence.  Geertz 
points  out,  however,  that  other  control 
mechanisms  are  available. 

The  result  is  that  their  defenses  are  mostly  psy- 
chological. Relationships  within  the  household  are 

very  restrained;  people  speak  softly,  hide  their 
feelings,  and  even  in  the  bosom  of  a  Javanese  family, 
you  have  the  feeling  that  you  are  in  the  public  square 
and  must  behave  with  appropriate  decorum.  Javanese 
shut  people  out  with  a  wall  of  etiquette,  emotional 
restraint,  and  with  a  general  lack  of  candor  in  both 
speech  and  bahavior. 

However,  in  the  neighboring  culture  of  Bali, 
within  extended  families,  individuals  have  loose 
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and  open  interpersonal  relations  with  high 
access  to  one  another.  These  families,  however, 
live  in  houses  surrounded  by  high  stone  walls 
with  very  limited  access,  so  that  only  kinsmen 

or  close  friends  generally  enter  a  person's 
houseyard. 

Thus,  while  both  cultures  regulate  privacy, 
they  do  it  with  different  mechanisms  (physical 
structures  vs.  interpersonal  styles)  and  in 

relationship  to  different  people  (everyone  in- 
cluding members  of  the  immediate  family  vs. 

members  of  the  outgroup  or  non-kinsmen). 
Interpersonal  and  quasiphysical  features  are 

combined  in  the  regulatory  mechanisms  of  per- 
sonal space.  The  pioneer  work  by  Edward  T. 

Hall  (1959)  alerted  us  to  the  fact  that  individuals 
have  spatial  zones  around  their  persons  which 
they  regard  as  appropriate  to  different  ac- 

tivities. For  example,  the  space  from  0  to  18  in- 
ches is  intimate  distance  and  is  usually  invaded 

only  by  intimate  or  close  associates,  and  not 
generally  in  public.  Personal  distance,  1.5  to  4 
feet,  serves  as  a  transitional  distance  between 
intimate  and  nonintimate  activities.  Social  dis- 

tance, from  4  to  12  feet,  is  the  distance  of 
general  public  contact.  Finally,  public  distance, 
12  to  25  feet,  is  used  for  formal  occasions  and  for 
high-status  figures. 

People  feel  most  comfortable  when  activities 
and  personal  distances  are  congruent.  Thus, 
cultural  differences  in  the  use  of  space  point  to 

areas  of  possible  conflict  or  concern  in  inter- 
cultural  encounters.  For  example,  people  from 
Western  and  Northern  European  cultures,  es- 

pecially Germany  and  England,  and  their 
cultural  descendants,  Americans,  maintain 

wider  personal  distances  than  do  the  so-called 

"contact  cultures"  e.g.,  Arabs,  Latin  Americans, 
and  Mediterranean  peoples.  Such  differences 
have  important  implications  for  the  design  of 
facilities  that  will  be  used  by  people  of  more 
than  one  culture.  The  distances  chosen  for  in- 

teraction might  be  quite  comfortable  and 
natural  to  the  designer,  but  subtly  unnatural  for 
the  user. 

Several  studies  have  compared  the  spatial 
behavior  of  various  ethnic  groups  in  the  U.S. 
(Willis  1966,  Baxter  1970).  In  early  studies,  it 

appeared  that  Blacks,  Mexican-Americans,  and 
Whites  differed  in  distances  maintained  from 
others.  Recent  research,  however,  indicates  that 
social  class  may  be  more  important  than  ethnic 
{background,    with    middle-class    youngsters 

maintaining  greater  distances  than  working- 
class  youngsters  (Scherer  197Jt).  Whether 
culture  or  class  is  the  crucial  variable,  the  use  of 

personal  space  is  an  important  variable  for  con- 
sideration by  designers.  Evidence  suggests  that 

it  is  a  learned  process,  and  children  demonstrate 
appropriate  mechanisms  early  in  life. 

On  a  more  collective  level,  territoriality  is  a 
widely  used  mechanism  of  privacy  regulation. 
Altman  (1975)  discussed  three  types  of 

territories:  primary  territory,  which  an  in- 
dividual or  group  holds  for  exclusive  use  and 

ownership;  secondary  territory,  involving  less 
central,  pervasive  and  exclusive  use;  and  public 
territory  which  is  meant  to  be  used  by  anyone. 
Cultures  vary  in  the  degree  to  which  they 
acknowledge  primary  territories,  but  most 
societies  have  certain  areas  regarded  as 
primary,  either  for  the  individual  or  for  groups 
as  a  whole.  Cultures  may  also  vary  in  what 
areas  they  regard  as  appropriate  for  inclusion 
into  the  three  categories  of  territory,  which  in 
turn  may  lead  to  conflict  over  their  use. 

Most  recreational  facilities,  for  example,  are 
meant  by  designers  to  be  public  territories.  We 
are  all  familiar,  however,  with  the  phenomenon 
of  a  street  gang  or  club  taking  possession  of  a 
park  or  playground  and  regarding  it  as  their 
primary  territory.  Perceptions  of  territoriality 
then,  are  likely  to  affect  the  use  of  certain  areas 
and  facilities. 

Territory  is  an  important  enough  regulatory 
mechanism  that  certain  cultures  have  codified 
aspects  of  territorial  usage.  For  example, 
Moslem  building  codes  of  North  Africa 
prohibited  the  construction  of  any  new  opening 
in  a  wall  between  residences  if  it  gave  visual 
access  to  a  neighbor  (Prussin  197Jf). 
Thus,  there  is  a  complex  pattern  by  which 

physical  structures,  spacing,  and  psychological 
factors  are  combined  to  derive  an  optimal  level 
of  privacy.  If  an  imbalance  occurs  between 
desired  and  achieved  privacy  levels,  one  can  ex- 

pect adjustment  to  occur  throughout  the  system. 

ENVIRONMENTAL 
OUTCOMES  AND  PRODUCTS 

The  psychological  and  social  processes  dis- 
cussed thus  far  often  contribute  to  environmen- 

tal outcomes.  Environmental  outcomes  or 
products  refer  to  what  people  create  in  the  form 
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of  cities,  communities,  homes,  and  other 
modifications  of  the  natural  environment.  A 
systems  orientation  reminds  us  that  these 
products,  themselves,  can  have  an  impact  on 
perceptions,  culture,  and  the  environment. 

Tuan  (1971,  197W  and  Rapoport  (1969)  observ- 
ed how  broad  cultural  viev^^s  of  nature  are 

associated  with  the  design  of  cities,  com- 
munities, and  individual  dwellings.  Cultural  dis- 

tinctions in  orientation  toward  such  features  as 
earth  and  sky,  and  perceived  zones  of  those 
features,  will  influence  design.  Cultures  that 

value  the  concept  of  the  center,  like  the  Zuni  In- 
dians, or  high  ground,  like  the  ancient  Greeks, 

will  design  communities  that  reflect  those 
values.  One  such  interesting  dimension  relates 
to  a  square  versus  circular  conception  of  nature. 

The  emphasis  on  the  circular  or  hoop-like 
qualities  of  nature  shared  by  most  American  In- 

dians is  illustrated  in  a  quote  from  Black  Elk 
Speaks,  a  novel  about  Indian  life. 

The  sky  is  round.  .  .the  wind.  .  .whirls.  Birds  make 
their  nests  in  circles,  for  theirs  is  the  same  religion  as 
ours.  The  sun  comes  forth  and  goes  down  again  in  a 
circle.  The  moon  does  the  same.  Even  the 
seasons.  .  .always  come  back  again  to  where  they 
were.  The  life  of  a  man  is  a  circle  from  childhood  to 
childhood,  and  so  it  is  in  everything  where  power 
moves.  Our  teepees  were  round  like  the  nests  of  birds, 

and  these  were  always  set  in  a  circle,  the  nation's 
hoop,  a  nest  of  many  nests,  where  the  great  spirit 
meant  for  us  to  hatch  our  children.  (Neihardt,  cited  in 

Tuan  1971-M). 
Rapoport  (1969)  showed  the  compatibility 

between  culture  and  home  and  community 
design.  Some  cultures  emphasize  privacy  in  the 
traditional  sense  of  reducing  stimulation, 
perhaps  because  of  population  density  or  for 
other  reasons,  and  this  value  is  often 
represented  in  community  design.  For  example, 
homes  in  certain  Eastern  and  Middle  Eastern 

countries  (Iran,  India,  Japan)  are  often  sur- 
rounded by  walls. 

It  is  true  that  the  physical  environment,  in 
terms  of  topography,  climate,  and  building 
materials,  must  also  be  considered.  Although 
adaptive  responses  to  the  physical  environment 
are  widespread,  they  are  not  universal,  and 
cultural  factor  can  play  an  overriding  role.  For 
example,  in  India,  some  homes  are  oriented  to 
the  east  for  religious  reasons,  yet  entranceways 
often  face  uphill,  even  on  steep  hillsides. 

The  fact  that  cultural  influences  do  play  an 

important  part  in  the  des'gn  of  communities 
and  homes  raises  an  interesting  and  important 
issue:    What    are    the    implications    where    a 

cultural  group  that  is  going  to  live,  work,  and 
play  in  the  built  environment  is  not  responsible 
for  or  consulted  in  the  construction  of  that  built 
environment?  That  is,  of  course,  the  situation 
for  many  subcultural  minority  groups  in  the 
United  States.  The  unsatisfactory  nature  of 
many  urban  low-income  housing  projects  is,  in 
part,  attributable  to  this  situation.  It  has  been 
widely  conjectured  that  such  high-rise  housing 
projects  did  not  take  into  account  the  lifestyles 
of  their  predominantly  black  residents,  especial- 

ly the  importance  of  a  traditionally  rich  street 
life.  Thus,  the  residents  of  these  buildings,  cut 
off  from  the  street,  unable  to  observe  their 
children  at  play,  unable  to  monitor  or  control 
the  access  of  outsiders  to  a  primary  territory, 
may  rightfully  feel  frustrated  and  alienated  by 
an  uncomfortable  and  unsatisfying  environ- 
ment. 

Recreational  environments,  which  often  have 
man-made  component,  must  deal  with  these 
same  complex  issues.  How  large  should  such 
facilities  be?  What  level  of  density  should  be 
planned  for?  How  much  privacy?  Should  there 
be  a  man-made  component  at  all?  It  is  quite  like- 

ly, for  example,  that  a  Teton  Sioux  Indian  and 
an  urban  New  Yorker  might  disagree  on  the 

utility  and  aesthetic  impact  of  the  man-made 
portions  of  Yellowstone  National  Park  with  its 
roads,  lodges,  and  viewing  platforms. 

CONCLUSION 
AND   IMPLICATIONS 

This  paper  has  attempted  to  show  how  the 
physical  environment,  cultural  world  views  and 

perceptions,  environmental  behavior,  and  en- 
vironmental outcomes  are  tied  together  in  a  web 

of  reciprocal  relationships.  What,  then,  are  the 
broad  implications  of  our  theorizing  for 
research  and  application? 

Cross-cultural  research  on  environmental 
behavior  is  sparse  and  disconnected.  More 
research  is  needed  in  many  areas.  Especially 

fruitful  avenues  seem  to  be  in  the  study  of  en- 
vironmental perception  and  especially  in 

developmental  processes  associated  with 

perceptions.  The  content  and  organization  of  en- 
vironmental perception  and  cognition  will  help 

to  highlight  the  ways  in  which  different  cultures 
approach  the  environment. 
An  examination  of  cultural  differences  and 
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similarities  in  aspects  of  privacy  regulation  will 
teach  us  not  only  a  great  deal  about  environ- 

ment but  about  social  behavior  in  general.  Cer- 
tainly further  studies  of  preferences  for 

different  environments  will  provide  us  with 
some  readily  applicable  information  for  design 
and  placement  of  man-made  features,  as  well  as 
leading  to  a  broader  understanding  of  our 
relationships  to  our  surroundings. 

The  practitioner  in  environmental  design  is  in 
a  difficult  position.  The  research  evidence  on 
which  he  would  base  his  actions  is  limited  and 

often  contradictory.  He  is  alerted  to  the  com- 
plexity of  the  problem,  but  given  little  informa- 

tion with  which  to  solve  it.  We  believe  that  our 

focus  on  cross-cultural  factors  does  offer  some 
tentative  suggestions. 

It  is  not  new  or  unique  to  say  that  we  should 
preserve  what  natural  resources  we  have. 
However,  we  must  add  our  voices  to  those 
already  arguing  this  cause.  With  each  new  piece 
of  research,  especially  in  cultural  differences, 
we  find  new  evidence  that  supports  the  positive 
feature  of  diversity.  The  fact  that  the  United 
States  is  one  of  the  most  culturally 
heterogeneous  nations  in  the  world  offers  a 
tremendous  challenge,  with  the  potential  for 
tremendous  rewards.  If  we  are  to  make  use  of 
the  diversity  of  human  resources  which  we 
possess  as  a  nation,  we  must  allow  all  voices  to 
be  heard  in  determining  our  eventual  outcomes. 
This  holds  for  recreational  resources  as  much  as 
for  any  others.  It  would  be  a  grave  error  to  build 
a  network  of  recreational  facilities  which  appeal 
to  only  part  of  the  population,  while  in  the 
process  destroying  the  possibility  for  future  ac- 
commodation. 

Research  should  be  directed  at  discovering 
how  the  complex  set  of  social,  cultural,  and  in- 

dividual variables  relate  to  the  perception  and 
use  of  recreational  facilities.  Only  then  will  we 

be  able  to  design  for  all  the  people,  for  the  pre- 
sent and  the  future. 
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"Not  only  is  seeing  being,  to  repeat  the  phrase  with 
which  I  began,  but  what  we  can  help  others  to  see  must 

contribute  greatly  to  what  they  can  become."  -  Philip Merrifield 
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Seeing  is  Being 

by  PHILIP  MERRIFIELD,  Professor  of  Educational  Psycfwlogy, 
New  York  University. 

ABSTRACT.  Aspects  of  perceptual  development  in  children  are 
reviewed,  and  implications  drawn  for  nurturing  spatial  abilities  in 
urban  environments.  Emphasis  is  placed  on  the  visual  complexities 
of  man-made  urban  surroundings,  and  their  utilization  in  training. 

Further,  attention  is  drawn  to  the  individual  child's  imagination  as 
a  resource  in  developing  his  perceptual  capabilities  and  flexibility 
of  thought. 

'The  purpose  of  this  paper  is  to  bring 
together  some  recent — and  some  older — 

thoughts  on  the  role  of  spatial  abilities  in  the 
learning  and  personality  development  of 
children  in  the  city.  The  general  emphasis  our 
culture  places  on  language  seems  intensified  in 
urban  environments;  there  is  much  more  to 
read;  there  are  many  more  people  to  talk  to; 
there  are,  in  many  aspects  of  daily  living,  more 
behavioral  alternatives  that  need  to  be  describ- 

ed in  language  for  convenient  and  rapid  com- 
munication. Also,  even  I  must  admit,  there  are 

some  things  in  the  urban  environment  which 
one  would  rather  not  look  at,  let  alone  explore 
visually. 

Verbal  and  spatial  abilities  tend  to  be  quite  in- 
dependent of  each  other.  This  does  not  mean 

that  if  one  is  verbal,  he  or  she  cannot  be  spatial. 
Rather,  information  about  whether  one  is  verbal 
does  not  help  predict  whether  one  is  also  spatial. 
By  and  large,  about  one-fourth  of  the  general 
population  would  be  above  average  on  both 
kinds  of  abilities,  and  another  fourth  would  be 
below  average  on  both.  The  remaining  half  of 
people  in  general  are  split  between  those  high  in 
verbal  and  low  in  spatial,  and  the  converse. 
Thus,  as  I  have  elaborated  elsewhere  (Merrifield 
1971),  although  our  schools  operate  in  such  a 
way  as  to  select  primarily  children  with  high 
verbal  ability  for  further  education,  the  chance 
is  only  about  50  percent  that  a  child  so  selected 
will  also  be  high  in  spatial  ability.  Because  it 
seems  that  most  of  our  really  high-level  plan- 

ning and  producing  jobs  call  for  both  kinds  of 

abilities,  we  are  missing  the  talents  of  many 
children  by  selecting  too  high  on  the  verbal 
scale;  it  is  quite  possible  that  children  not 
selected  because  of  less  than  superior  verbal 
skills  could  contribute  greatly  with  verbal  skills 
somewhat  above  average  ,  combined  with  high 
spatial  skills.  But  under  our  present  system, 
they  are  seldom  challenged  to  do  what  they  can 
do  best.  Changing  a  system,  however,  often 
results  in  its  veering  toward  the  opposite  ex- 

treme; selecting  primarily  on  spatial  abilities 
might  well  leave  our  society  as  impoverished  in 
language  as  it  is  now  in  space.  What  is  needed  is 
a  selection  system  that  is  at  least  two- 
dimensional  or  a  substantial  increase  in  the 

emphasis  on  spatial  development  within  the  ex- 
isting system. 

SPATIAL  ABILITIES 
AND  SURVIVAL 

"Look  out"  is  probably  the  most  widely  used 
expression  of  caution;  its  implication  of  spatial 

perception  is  obvious.  But  "looking"  and 
"seeing"  are  different  behaviors.  To  a  large  ex- 

tent, it  helps  a  great  deal  to  know  what  one  is 
looking  for.  As  M.  D.  Vernon,  a  noted  researcher 
and  theorist  in  visual  perception,  puts  it: 

It  must  be  remembered  also  that  observers  are  very 
prone  to  make  inferences  from  such  fragments 
which  . .  .  are  much  influenced  by  what  the  observer 
expects  to  perceive  .  .  .  the  focus  of  atten- 

tion .  .  .  expectation  . .  .  give  rise  to  the  identification 
of  stimuli  which  in  other  circumstances  would  be 
completely  ignored.  (1970,  p.  99). 
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In  the  country 

Some  city  dwellers,  it  is  true,  think  of  the 

country  as  a  frightening  place.  They  concep- 
tualize a  "nature  red  in  tooth  and  claw"  in  which 

the  life  of  natural  man  tends  to  be,  as  one 

philosopher  puts  it,  "nasty,  brutish,  and  short." For  each  of  those  who  think  thus,  there  are 
probably  two  or  three  country  dwellers  who 
think  the  same  of  the  city.  The  point  is  that  the 

developmental  aspects  of  perception  and  per- 
sonality are  much  more  related  to  what  one  does 

with  obtained  information  than  to  the  content  of 
the  data  themselves. 

In  a  rural  setting,  one's  perceptions  can  easily 
be  validated.  Things  tend  to  be  what  they 

appear  to  be;  there  are  relatively  fixed  and  cons- 
tant relations  between  time  and  space.  One  is 

concerned  with  topography,  and  maps  are 

representative  of  distance,  elevations,  and  boun- 
daries. Not  all  is  isomorphic,  however:  a  sudden 

recollection  reminds  me  that  I  accepted  Kansas 
as  yellow  on  my  map,  because  I  lived  there  and 
could  associate  that  color  to  the  wheat  fields  at 
harvest  time;  but  because  Missouri  was  maroon, 
my  first  trip  to  Kansas  City  was  something  of  a 
disappointment. 

Spatial  ability,  perhaps  because  of  these 
almost-constancies  all  around,  often  seems  to  be 
better  developed  in  those  whose  early  life  has 
been  spent  in  a  rural,  or  at  least  nonurban,  set- 

ting. It  has  been  noted  for  many  years  that  an 
unusually  high  proportion  of  engineers  and 
scientists  come  from  the  Midwest;  currently, 
perhaps  because  many  aspects  of  physics  and 
chemistry  are  less  spatial  than  they  were  a 

generation  ago,  the  proportions  in  "pure 
science"  seem  closer  to  the  population  propor- 

tions, but  the  predominance  persists  in 
engineering.  In  my  own  field  of  psychology, 
more  experimentalists  than  would  be  expected 
come  from  the  Midwest,  while  more  clinicians 
come  from  urban  areas.  This  phenomenon,  of 
course,  may  be  related  to  the  possibility  that  if 

one  wishes  to  make  changes  in  the  Midwest,  it's 
more  convenient  to  manipulate — in  a  positive 
sense — the  natural  environment,  while  in  the 
city  it  is  often  the  interpersonal  environment 
that  is  most  in  need  of  adjustment. 

In  the  city 

To  me,  a  major  aspect  of  urban  living  is  time, 
and  time-related  events;  although  we  value  our 
landmarks,  we  tend  to  verbalize  about  them  and 

to  appreciate  their  historical  and  cultural 
significance  as  much  as,  and  sometimes  more 
than,  their  form  or  exact  location.  One  is  more 
concerned  with  topology  than  topography,  and  a 

desired  street  is  "third  stop  on  the  A  train" 
rather  than  a  specified  intersection.  It  was 
Gouverneur  Morris,  a  dominant  citizen  early  in 

our  nation's  history,  who  conceived  the  idea  of 
smoothing  off  Manhattan  Island;  he  did  so,  from 
the  naturally  flatter  southern  portion  up  to  near 
what  is  now  34th  Street.  The  impact  of  this 
ecological  change  on  the  development  of  the  City 

was  profound,  as  one  can  visualize  by  con- 
sidering whether  the  current  activity  could  take 

place  on  terrain  like  that  in  Central  Park.  Even 

quite  recently,  a  submerged  creek  was  dis- 
covered still  running  in  the  smooth-over 

area — unfortunately,  it  was  precariously  close 
to  a  computer  installation  in  the  basement  of  a 
new  building. 

A  diagram  of  the  subway  and  bus  routes  of  a 
major  city,  particularly  New  York,  brings  home 

the  meaning  of  "arterial".  To  speak  of  the 
anatomy  of  a  city  is  not  a  far  cry  from  reality, 
and  surely  the  subways  make  a  good  analogy  for 
the  circulatory  system;  if  I  may  be  permitted  a 
bit  of  figurative  language,  the  train  pulses  from 
stop  to  stop,  some  of  the  bodies  it  carries  leave 
full  of  energy  for  work,  others  leave  tired  from 
previous  efforts,  and  bodies  waiting — some 
tired,  some  energized — get  on  to  ride  elsewhere. 
Or,  as  Ezra  Pound  (1916)  described  the  scene  in 

the  Paris  Metro,  ".  .  .  these  faces  in  the  crowd, 

Petals  on  a  wet,  black  bough." It  has  been  of  great  interest  to  me  to  become 
aware,  over  the  past  several  years,  of  how  much 
a  city  is  a  collection  of  neighborhoods,  as  well  as 
an  integrated  whole.  It  may  be  another  example 
of  the  limits  to  attention  span  which  has  been 

characterized  as  the  "magic  number  7,  plus  or 
minus  2."  I  have  not  counted  up  the  significant 
boundary  indicators  for  neighborhoods,  but  I 
would  predict  that  whoever  does  will  find  their 
number  between  5  and  9;  I  would  make  the  same 
prediction  whether  the  neighborhood  were  in  a 
rural  setting,  where  it  might  well  cover  substan- 

tial distance,  or  in  a  city,  where  it  might  be 
homogeneous  and  coherent  over  only  a  few 
blocks.  Humans  tend  to  limit  the  psychological 
size  of  the  configurations  they  attend  to,  and 
simultaneously  to  explore  in  great  detail  within 
that  configuration.  Geertz  (1975),  an 
anthropologist,  tells  us  of  the  differing  names 
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by  which  a  man  may  be  known,  depending  on 
where  he  is  at  a  given  time;  Levi-Strauss  has 

long  emphasized  the  attention  that  "primitive" 
tribes  give  to  vegetation  used  for  food  and 
medicine;  most  of  us  have  heard  of  the  many 
kinds  of  snow  differentiated  in  functional  ways 
by  the  Eskimo  language.  It  is  believable  that  a 
Manhattan  urchin,  when  told  by  a  tourist  who 
was  seeking  directions  to  distant  areas 
(Westchester,  Nassau  County,  Staten  Island) 

that  "You  sure  don't  know  much,"  responded 
"But  I  ain't  lost,  mister!"  One  can  be  sure  that 
the  child  was  intimately  familiar  with  most  es- 

sential aspects  of  his  neighborhood,  including 
perhaps  which  side  of  the  street  to  walk  on  at 
different  times  of  day.  On  the  other  hand,  one 
may  wish  to  say  a  word  for  the  visitor,  as 
Leverett  Saltonstall  did  in  1939,  when  he 

described,  "The  real  New  England  Yankee"  as 
"A  person  who  takes  the  midnight  train  home 
from  New  York." 

Summary 

In  either  setting — and  of  course  both  have 
been  described  with  some  exaggeration,  for 
emphasis  on  their  differences — the  key  to  main- 

taining one's  self  is  attention  to  both  configura- 
tion and  detail,  essentially  to  the  innate  com- 

plexity of  living.  Vernon  (1970)  puts  it  nicely: 
Nevertheless  we  have  suggested  that  from  infancy 
upwards  the  child  builds  up  complex  integrations,  or 
schemata,  by  means  of  which  what  is  perceived  at 
any  moment  is  related  to  memories  and 
knowledge  .  .  .  immediate  perception  is  modified  and 
corrected  to  give  rise  to  more  veridical  impressions  of 
the  environment  ...  in  all  complex  stimulus 
situations  cognitive  processes  of  inference,  reasoning 
and  judgment  may  be  employed  in  coding  incoming 
information,  (p.  240) 

PATTERN   RECOGNITION 

Among  the  more  intriguing  of  the  spatial 
abilities  is  that  (or  those)  involved  in  what  is 

usually  called  "pattern  recognition."  There  may 
be  but  one  aptitude  that  is  mostly  reponsible  for 
this  phenomenon,  as  some  earlier  theorists 
alleged;  on  the  other  hand,  this  behavior,  like 
problem-solving  and  creativity,  may  be  really 
the  resultant  of  a  complex  of  aptitudes  (Guilford 
1967),  each  of  which  is  necessary  but  none  suf- 

ficient to  the  challenge  of  discovering  the 
pattern  in  a  series  of  events,  a  configuration  of 
lines,  a  confluence  of  gully  washes,  a  rolling  roil- 

ing skyf  ul  of  clouds.  Smith  (1 96 J^ :  21 7)  quotes  K. 
Lorenz,  the  Gestalt  theorist,  in  support  of  the 
idea  that  the  exercise  of  this  complex  of  ap- 

titudes is  something  awesome  to  behold  and,  at 
the  same  time,  tremendously  rewarding  to  the 

one  who  is  able  to  "see  the  picture." 
Most  child  psychologists  and  many  teachers 

have  heard  of  the  relatively  recent  and  still  con- 
tinuing work  of  Witkin  and  his  colleagues 

(Witkin,  Dyk,  Faterson,  Goodenough  and  Karp 

1962)  on  psychological  differentiation.  In  these 
studies,  the  phenomenon  of  interest  is  whether 
the  child  is  able  to  discern  figure  from  ground 
or,  in  less  esoteric  language,  the  object  or 

meaningful  pattern  from  its  background  or  sur- 
rounding context.  A  major  device  in  assessing 

children's  aptitudes  along  this  line  has  been  the 
Embedded  Figures  Test,  in  which  the  child  is 
asked  to  look  at  a  number  of  different  pictures 
and,  in  each  one,  find  a  familiar  shape,  e.  g.  a 
triangle  (figure  1). 

This  task  could  serve  as  a  test  item  for 

measuring  the  aptitude  factor  that  Guilford 

/ 

Figure  1.  An  example  of  an  embedded  figure. 
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Figure  2.     An  exercise  in  spatial  flexibility. 

(1967)  refers  to  as  "convergent  thinking  about 
figural  systems."  His  work  on  the  definition  and 
measurement  of  intelHgence  is  a  landmark  in 
the  field,  but  the  categories  of  thinking 

processes,  varieties  of  context,  and  types  of  for- 
mat are  too  complicated  to  discuss  further  here. 

Those  interested  in  techniques  for  developing 

spatial  abilities  in  children  should  certainly  con- 

sult Guilford's  work.  To  return  to  figure  1,  the 
trapezoid  on  the  left  is  hidden  in  the  rectangle 
on  the  right.  It  is  the  same  size  and  shape  in 
both.  Its  location  in  the  rectangle  is  described  in 
a  note  at  the  end  of  this  paper,  for  those  who 

prefer  to  look  rather  than  see.'  A  similar  task 
(figure  2)  also  involves  figural  material  and  the 
disembedding  of  a  specific  shape.  In  addition, 
however,  it  requires  greater  consideration  of 
alternatives,  and  a  somewhat  looser  approach  to 
the  definition  of  the  task.  In  the  figure,  there  are 
four  small  triangles.  It  should  be  easy  for  many 
to  see  how  to  remove  two  of  the  little  sticks  and 
have  only  three  triangles,  with  no  sticks  left 
over  dangling  and  no  triangle  incomplete.  Tak- 

ing off  any  corner  will  do  the  job.  Now  consider 

the  possibility  of  removing  two  sticks  and  leav- 
ing only  two  triangles.  The  key  to  this  problem 

is  in  the  same  note  as  that  for  figure  1.  The 
study  of  illusions,  such  as  the  staircase  which 
sometimes  leads  up  and  sometimes  down,  and 
the  Necker  cube,  and  others  no  doubt  well 

remembered  from  introductory  courses  in  psy- 
chology, is  another  part  of  this  emphasis  on 

transformations  in  space,  on  redefinitions  in 
conceptual  areas.  Transformations  and 
redefinitions,  in  turn,  are  central  to  problem- 
solving  and  creativity  in  any  field. 
Many  psychologists  have  attempted  to  relate 

performance  on  spatial  tasks  such  as  the 
embedded  figures  to  personality  traits.  The 
general  run  of  the  literature  suggests  that  those 
who  are  poor  at  the  task,  whom  Witkin  would 

call  field-dependent,  are,  more  often  than  not, 
sensitive  to  their  environment  and  adaptive,  but 
in  extreme  cases  overly  conforming  to  the  point 

of  being  self-destructive.  In  contrast,  those  who 
do  well  (field-independent)  are  believed  to  be 
more  objective  and  assertive  and  to  have  strong 
ego  boundaries;  in  the  extreme  they,  too,  become 
maladaptive,  exhibiting  such  behaviors  as 
aggressiveness,  heedless  insensitivity,  and 
sometimes  just  plain  stubborness  (Smith  1961^  : 238). 

Psychology  has  traditionally  attempted  to 
reduce  its  explanatory  discourse  about  behavior 
to  the  neurological  level  wherever  possible. 
Although  a  great  deal  of  the  research  in  spatial 

abilities  is  concerned  with  "softer"  measures 
such  as  aptitudes  and  temperament  traits,  the 
Gestalt  emphasis  has  always  had  a  substantial 
concern  for  neurological  analogs  at  least,  if  not 

full-fledged  explanations.  A  recent  article  sug- 
gests that  exposure  to  complex  surroundings 

early  in  life  can  produce  changes  in  neurological 
structures,  changes  that  seem  to  be  related  to 
pattern  perception.  Greenough  (1975)  states: 

It  seems  clear  that  the  brain's  anatomy  can  be  altered 
by  a  variety  of  experiences.  Almost  certainly,  the  new 
synaptic  connections  which  we  and  others  have  found 
following  various  environmental  manipulations  do 
play  some  role  in  the  functioning  of  the  brain,  (p.  46) 

Greenough  reports  (table  1)  that  differences  in 
the  amount  of  neurological  growth  seemed  to  be 
related  statistically  to  the  environmental  com- 

plexity to  which  young  rats  were  exposed  during 
the  first  weeks  oX  their  lives. 
Dne  should  note,  especially  for  our  purposes 

here,  the  substantial  proportions  of  variance  at- 
tributable to  differences  between  litters,  and  to 

the  interaction  effects  of  litter  and  environmen- 
tal condition.  These  findings  strongly  suggest 

that  there  are  major  differences  between  in- 
dividuals in  this  kind  of  neurological  develop- 

Table  1.— Estimated  proportions  of  variance 
accounted  for  by  treatment  variables 

Cell  type Environmental      Litter 
condition  set Interaction       Total 
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Layer  2 

pyramidal 

n.8 
6.8 25.8 

44.4 Layer  4 stellate 17.3 22.5 
18.9 

58.7 
Layer  4 

pyramidal 
11.4 23.8 

21.8 

57.0 Layer  5 

pyramidal 
18.0 14.8 

11.0 
43.8 

From  Greenough  1975: 43. 



ment.  Still,  the  pattern  is  striking,  and  the  im- 
port of  the  influence  of  experience  on  develop- 
ment at  the  neurological  level  turns  much  of  the 

argument  for  innate  capability  around;  caution 
must  be  taken,  however,  to  differentiate 
betv^^een  that  argument  and  the  hereditarian 
argument  v^^ith  which  it  is  sometimes  merged; 
the  latter,  of  course,  gains  potential  support 
from  the  large  individual  differences  found.  If 
individual  differences  persisted  in  strains  from 
parent  to  litter,  then  of  course  the  hereditarian 
position  would  be  strengthened.  At  any  rate,  in 
humans,  trainability  (which  may  have 

hereditary  components)  has  not  yet,  in  my  opi- 
nion, been  matched  with  training  sufficient  to 

capitalize  fully  on  the  potential  productivity  of 

each  individual  in  what  is  called  the  "normal" 
population. 

At  the  other  end  of  the  continuum,  one  notes 

the  studies  of  sensory  deprivation,  either  pur- 
poseful in  the  laboratory  or  accidental,  as  in 

many  large  institutions.  These  findings  suggest 
that  children  who  are  not  frequently  and  ap- 

propriately stimulated  through  exposure  to 
culturally  relevant  patterns  fall  rapidly  behind 
their  age  peers  who  have  lived  in  more  complex 
environments.  As  we  noted  earlier,  it  seems  to 
be  the  complexity  rather  than  the  subject 

matter  per  se  that  contributes  to  the  develop- 
ment of  such  pervasive  and  necessary  clusters  of 

aptitudes  as  pattern  recognition  (Vernon  1970). 

TRAINING 

But,  one  may  well  ask,  how  can  we  begin  to 
train  children  without  substantial  equipment? 
How  can  we  mount  and  manage  the  field  trips 
which  would  carry  city  children  to  complex 
natural  environments?  How  can  we  create,  in 
the  city,  sufficient  complexity  to  be  stimulating, 
such  as  different  ecological  complexes,  different 
varieties  of  plant  and  animals  and  birds?  As  a 
partial  answer,  or  at  least  a  comment,  let  me 

recall  that  gentle  lady,  Emily  Dickinson,  "I 
thought  that  nature  was  enough,  Till  human 

nature  came,"  and  suggest  thai  in  the  cities  the 
human  problems  are  sufficiently  complex  to 
challenge  us  all. 

More  directly  to  the  point,  there  are  two  ma- 
jor sources  of  complexity  available  to  the  urban 

child.  One  is  the  urban  environment  itself,  of 
which  I  have  spoken  briefly  and  to  which  I  shall 
return.   The  second  has  been  quite  properly 

emphasized  by  Richard  de  Mille.  He  speaks 
forcefully  of  the  development  of  human  im- 

agination, and  has  provided  an  imaginative 
guide  for  teachers,  parents,  and  interested 
adults  to  use  with  children. 

Visualization  enters  into  such  disparate  activities  as 
painting,  sculpture,  choreography,  architecture, 
astronautics,  engineering,  and  photography.  It  is  also 
helpful  in  playing  baseball,  moving  furniture,  and 
driving  a  car  .  .  .  Despite  the  wide  range  of 
differences,  visualization  is  a  common  human  ability. 
Furthermore,  it  is  very  unusual  for  anyone,  especially 
a  child,  to  say  that  he  cannot  imugme  anything.  A 
person  who  can  imagine,  or  pretend,  can  play  im- 

agination games.  In  a  group  of  children  playing  the 
games,  we  may  be  sure  that  some  are  experiencing 
more  vivid,  exact,  and  constant  images  than  others. 
But  each  is  imagining  in  his  own  way.  That  is  all  that 
is  necessary,  (de  Mille,  1973  :  23-2i) 

In  his  book,  he  provides  several  intriguing  exer- 
cises which  are  not  inappropriate  for  adult  par- 

ticipation. Here  is  a  portion  of  one  of  them. 

When  we  walk  around,  we  are  walking  through  air. 

You  can't  see  it,  but  if  you  swing  your  hand  around, 
you  can  feel  it.  Air  is  easy  to  walk  through  .  .  .  Trees 
or  bricks  or  rocks  are  too  hard  to  walk  through,  except 
in  your  imagination. 
This  game  is  called  HARD. 
Be  outdoors,   walking.  /  Walk  through   some  tall 
grass.  /  Walk  through  some  bushes.  /  Walk  up  to  a 
thick  hedge.  /  Walk  right  through  it.  /  Walk  up  to  a 
big  tree  trunk.  /  Walk  right  through  it. 
Find  a  big  rock.  /  Walkinto  the  middle  of  it  and  look 
around    inside    it.  /  Have    it    look    rocky    in 
there.  /  Walk  out  on  the  other  side  of  the  rock,  (de 

Mille,  1973:  159-160) 

With  regard  to  the  urban  environment  itself, 
where  would  you  find  a  beaver  on  the  Lexington 
Avenue  Subway?  Perhaps  in  Van  Cortlandt 
Park,  just  beyond  the  northern  terminus,  but 
definitely  in  a  ceramic  tile  in  Astor  Place.  The 
imagination  drives  on,  with  an  assist  from 
history,  from  Astor  Place  to  Astoria,  Oregon, 
where  in  1811  a  young  man  who  would  have  to 

be  called  an  "eager  beaver"  (if  that  slang  is  not 
completely  old  hat)  established  a  trading  post 
that  led  to  a  railroad  empire.  Where  are  there 
gargoyles,  and  lions,  and  other  fancies  in 
fabricated  iron  and  stone?  Almost  everywhere, 
or  at  least  within  a  short  walk.  The  visual  com- 

plexities abound,  outside  as  well  as  inside 
museums.  It  is  for  those  who  wish,  to  see;  it  is 
for  those  who  see,  to  teach  others. 

Shakespeare,  in  As  You  Like  It,  speaks 

through  his  favorite  character  of  "books  in  run- 
ning brooks."  Our  rivers — East,  Harlem,  and 

Hudson — are  hardly  brooks,  but  their  tides  have 
contributed  much  to  the  affairs  of  men.  And  as 

for    "sermons   in   stones,"   see   the   glimmery 

59 



shadows  contrasting  with  spears  of  brilliance  as 

morning  breaks  behind  St.  Patrick's  Cathedral, 
or  as  light  pauses  momentarily  on  the  spires  of 
St.  John  The  Divine.  Later  in  the  day,  the  red 

blush  of  sunset  on  midtown  Manhattan's 
western  slope  rivals  the  great  displays  in 
western  canyons.  And  finally,  on  a  clear  night, 
the  moon-silvered  skeins  supporting  Verran- 

zano's  bridge  seem  almost  too  frail  for  their 
task,  yet  beautiful  enough  that  one  considers 
not  caring  about  strength.  These  are  the  results 

of  man's  imagination,  man's  vision,  man's 
application  of  his  spatial  aptitudes.  Not  only  is 
seeing  being,  to  repeat  the  phrase  with  which  I 
began,  but  what  we  can  help  others  to  see  must 
contribute  greatly  to  what  they  can  become. 
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'The  trapezoid  in  Figure  1  has  its  right  arm  on  the  top  of 
the  rectangle;  it  is  tilted  up  and  to  the  left  about  50  degrees 
from  its  mitial  position.  In  Figure  2,  no  one  said  the 
triangles  had  to  be  the  same  size.  Remove  any  two  of  the 
three  inside  sticks. 
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HOT(J  BY  MICKEY  SPENCER 

"Primitive  man's  response  to  biological  cycles,  his  need 
to  form  cognitive  maps  and  to  explore  the  unknown,  his 
need  for  perceiving  patterns  and  making  sense  of  his 
surroundings,  his  psychophysiological  preference  for 
elbow  room,  for  natural  ionized  air,  and  for  freedom 
from  excessive  noise — all  are  characteristic  of  modern 

man"  -B.  L.  Driver  and  Peter  Greene 
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Man's  Nature: 
Innate  Determinants  of  Response  to  Natural  Environments 

by  B.  L.  DRIVER  and  PETER  GREENE,  Recreation  Research 
Project  Leader,  Rocky  Mountain  Forest  and  Range  Experiment 
Station,  USDA  Forest  Service,  and  graduate  student,  recreation 

resources,  Colorado  State  University,  Fort  Collins,  Colo.,  respec- 
tively. 

ABSTRACT.  Man's  sensory  mechanisms  evolved  by  natural  selec- 
tion in  natural  settings  and  humans  survived  as  a  species  not  so 

much  by  the  "club  in  the  hand"  but  by  the  "plan  in  the  head."  That 
plan  or  abililty  enabled  man  to  remember,  interpret,  and  predict 
environmental  events.  Humans  have  an  innate  capacity  (but  not 

necessarily  a  developed  ability)  to  find  most  natural  stimuli  com- 
patible with  their  psychiological  makeup.  Many  urban  people  do 

not  have  the  familiarity  and  experiences  necessary  for  them  to  be 
comfortable  in  natural  environments,  and  therefore  cannot  enjoy 

fully  one  of  their  "human  natures."  Opportunities  to  discover  and 
rediscover  innate  human  natures  should  be  encouraged. 

The  nighthawk  sometimes  speaks  to  me 

Of  nature's  beauty  and  where  I  fit 
He  tells  me  of  our  place  in  time 

Of  his,  and  yours,  and  of  course,  of  mine 

And  when  he's  done,  just  slips  away, 
To  wait  the  coming  of  another  day. 

— from  "Our  Place  in  Time" 
in  People,  Places  and  Spaces 
by  Arthur  W.  Magill,  1975. 

BASIC    PREMISES   AND  have  another  nature  which  has  developed  dur- 

OVERVIEW  ^^S  thousands,  even  millions,  of  years  of  evolu- 

Dtion.  
This  nature  is  man's  capacity  (but  not OES  THE  ANIMAL  Homo  sapiens  have  a  necessarily  a  developed  ability)  to  find  most 

nature?  The  answer  appears  to  be  yes,  he  stimuli  from  temperate  natural  environments 
has  several.  It  is  his  nature  to  walk  erect,  to  (such  as  those  in  which  man  evolved)  compatible 
rely  primarily  on  his  visual  sense,  to  be  influ-  with    his   physiological   makeup.    To   put   it 
enced  considerably  by  social  learning,  and  so  on.  differently,  the  sensory  mechanisms  (eyes,  ears. 

Two  basic  premises  underlie  the  central  argu-  noses,  taste  buds,  etc.)  of  humans  developed 
ment  of  this  paper.  The  first  is  that  humans  while  they  lived  in  relatively  natural  surround- 
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ings.  It  makes  sense,  therefore,  to  propose  that 
the  process  of  natural  selection  has  given 
human  beings  a  sensory  system  that  is  well 
equipped  to  handle  the  normal  range  of  stimuli 
encountered  in  natural  settings. 

The  second  premise  is  founded  on  a  dis- 

tinguishing charcter istic  of  man's 
evolution — his  ability  to  think,  remember,  and 
predict  what  will  happen  to  him.  The  premise  is 
that  man  needs  a  certain  amount  of  familiarity 
with,  or  knowledge  about,  his  surroundings 
before  he  can  function  effectively  in  them. 

Therefore,  before  man  can  "enjoy"  natural  en- 
vironments compatible  with  his  nature,  he  must 

have  a  necessary  level  of  familiarity  with,  or  un- 
derstanding of,  these  environments. 

Readers  will  interpret  these  assumptions 

about  man's  evolution  as  reasonable  conjec- 
tures, interesting  hypotheses,  or  irreverencies 

according  to  their  individual  beliefs  and  values. 
Our  view  is  that  there  is  considerable  evidence 

to  support  the  propositions  that  (1)  much 

human  behavior  is  still  mediated  through  man's 
evolutionary  inheritance,  and  (2)  modern  man 
has  a  strong  innate  predisposition  toward 
nature  which  is  activated  by  famililarity  with, 

or  understanding  of,  natural  settings.'  It  is  the 
purpose  of  this  paper  to  examine  the  evidence  in 
support  of  these  two  propositions. 

This  paper  is  not  a  plea  for  a  return  to  nature. 

We  share  most  other  people's  desire  not  to  live 
in  caves,  hunt  for  most  of  our  food,  fight  off 
rodents  and  insects,  engage  in  tribal  wars,  and 
do  without  many  of  the  comforts,  conveniences, 
and  cultural  endowments  of  modern  society.  We 
do  feel,  however,  that  much  more  can  and 
should  be  done  to  maintain  environments  that 

offer  the  advantages  of  a  technological  civiliza- 
tion and  the  equilibrating  values  of  natural 

areas  described  in  this  paper. 

MAN'S  BIOLOGICAL 
REMEMBRANCE 

Cro-Magnon  man,  who  lived  as  a  hunter  30,- 
000  years  ago,  is  believed  to  have  been  almost 

'  For  brevity,  we  will  not  attempt  to  explain  our  concept  of 
a  "natural"  setting.  To  clarify  somewhat,  however,  we  view 
man  as  natural  but  also  perceive  most  developed  areas  that 
are  highly  man-influenced  as  not  very  natural  (at  least  as 
man  generally  tends  to  influence  them ).  Also,  we  do  not  hold 
out  wilderness  as  the  only  natural  area.  To  us  a  potted  plant 
is  also  natural,  but  it  is  less  so  tha.i  a  similar  plant  growing 
in  a  wild  area.  So,  we  are  referring  to  the  relative  degree  of 
man's  influence. 

identical  to  modern  man  mentally  as  well  as 
physically.  He  stood  upright  as  we  do,  had  the 
same  size  body  as  ours,  an  cranium  at  least  as 
large,  and  used  tools  that  fit  our  hands  (Pfeiffer 
1969).  Within  this  evolutionary  context,  litis 

(1966)  has  stated  that  "man  is  a  complex  bundle 
of  biological  adaptations;  his  eyes  and  ears,  his 
brain  and  heart,  even  his  psyche  are  the 
evolutionary  adaptations  of  the  human 

organism  to  nature."  Or,  as  Dubos  (1968)  put  it, 
there  are  many  examples  in  everyday  life  of 

man's  "biological  remembrance  of  things  past." 
Past  and  current  man's  response  to  certain  basic 
biological  cycles  will  be  mentioned  as  the  first  of 
several  such  examples. 

Because  primitive  man  lived  in  intimate  con- 
tact with  nature,  his  activities  were  greatly  in- 

fluenced by  changes  from  light  to  darkness  and 
by  changes  of  the  seasons.  These  diurnal,  lunar, 
and  seasonal  cycles  all  had  their  effect  on  bodily 
and  mental  functions  of  man.  Remarkably, 
these  biological  cycles  still  persist  in  modern 
man,  even  though  such  things  as  light  and 
temperature  in  our  homes  and  offices  can  be 
controlled.  For  example,  after  a  rapid  change  of 
longitude  from  jet  travel,  we  experience 

physical  disturbances  because  the  body  can't 
adapt  rapidly  enough  to  the  dislocation  of  its 
day/night  rhythms.  This  is  not  a  subjective 
reaction,  but  is  caused  by  the  secretion  of  hor- 

mones controlled  by  the  biological  clock  (Dubos 1968). 

Another  example  of  human  behavior  which 
has  its  roots  in  the  distant  past  is  the  so-called 
"wisdom  of  the  body"  (Cannon  1932),  reflected 
in  the  fight-or-flight  response.  When  prehistoric 
man  was  faced  with  something  threatening  or 
unknown,  hormonal  processes  in  his  body  would 
prepare  him  for  combat  or  escape.  This  was  a 
critical  survival  mechanism  then.  This 
mechanism  survives  in  modern  man,  even 
though  these  metabolic  changes  do  not 
necessarily  serve  survival  purposes  during  a 
verbal  conflict  or  while  attempting  a  mental 
task. 

Other  human  "quirks",  difficult  to  com- 
prehend, can  perhaps  be  best  understood  within 

an  evolutionary  context.  Examples  include  our 

"herd  psychology"  or  gregariousness,  our  om- 
nivorous eating  habits,  our  apparent  desire  to 

climb  to  high  places  for  surveillance  and  protec- 
tion, and  the  play  instinct.  While  man  is  capable 

of  adapting  to  many  conditions  not  present  in 
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his  original  environment,  he  cannot  stray  too 
far  from  or  disinherit  his  ancient  lineage  (Dubos 
1968). 

The  East  African  savannahs,  our  ancestors 
were  accustomed  to,  were  no  doubt  quieter  and 
more  pleasant  to  the  human  ear  than  modern- 
day  industrial  districts.  Primitive  man  had  to 

rely  more  on  his  ears  to  pick  up  sounds  of  possi- 
ble danger  than  we  do  today  (Berland  1970). 

However,  he  didn't  have  to  deal  with  the 
loudness  of  some  of  our  technological  inven- 
tions. 

A  tribe  called  the  Mabaans,  now  living  in  the 
bush  country  of  Sudan,  are  a  case  in  point 
(Rosen  et  al.  1962).  This  band  of  peaceful  people, 
who  live  in  a  manner  resembling  that  of  the  late 
Stone  Age,  inhabit  an  environment  that  is 
dramatically  quieter  than  those  of  most  other 
human  populations.  After  administering  a 
battery  of  physiological  tests  to  these  people, 
Rosen  found  them  to  be  extremely  healthy,  with 
a  total  lack  of  hypertension,  coronary  throm- 

bosis, ulcerative  colitis,  acute  appendicitis,  and 
bronchial  asthma.  Also,  unlike  most 
Westerners,  they  had  the  same  blood  pressure 
at  age  10  or  90,  and  suffered  very  little  hearing 
loss  in  the  higher  frequencies  with  advancing 
age.  In  fact,  the  Mabaans  had  better  hearing 
than  any  other  group  of  humans  ever  tested. 
While  variables  such  as  diet,  exercise,  and 

heredity  are  influential  in  the  Mabaans'  ex- 
cellent health  and  hearing,  Rosen  found  that 

when  the  Mabaans  moved  north  to  noisier  urban 

areas  they  became  prone  to  high  blood  pressure 
and  coronary  thrombosis.  A  variety  of  en- 

vironmental influences  certainly  caused  these 
changes.  Nevertheless,  it  seems  that  the 
Mabaans  were  better  adapted  to  the  familiar 
and  natural  environments  in  which  they  lived 

before  they  moved  north. ^ 
Another  example  of  our  biological  inheritance 

is  the  influence  of  ions  and  electromagnetic 
fields  on  our  behavior.  As  a  result  of  evolution, 
our  normal  biological  rhythms  are  established 
and  controlled  by  natural  electromagnetic  and 
electrostatic  fields  (Logan  197jI^).  Air  ions,  both 
negative   and   positive,   have   been   shown   to 

^  Of  course,  an  argument  could  be  made  that  had  the Mabaans  lived  in  cities  in  excellent  states  of  health,  they 
might  have  developed  high  blood  pressure  and  other  dis- 

orders if  they  were  moved  to  unfamilliar,  less  urbanized 
areas.  But  those  data  do  not  exist,  and  the  literature  on 
human  stress  tends  to  refute  its  plausibility. 

produce  changes  in  body  tissues  that  yield  com- 
pounds necessary  for  body  functions.'  Negative 

ions  have  been  used  successfully  in  treating 
burn  patients  for  pain,  restlessness,  and  infec- 

tion (Krueger  1973).  Claims  have  also  been  made 
that  negative  ion  generators  cause  rises  in  blood 
pH  and  carbon  dioxide,  which  stimulate  the 
adrenal  and  thyroid  glands.  This  allows  for 
lower  blood  pressure  and  promotes  growth  and 
energy  (Dubos  1965). 

On  the  other  hand,  ion  imbalance  might  ex- 
plain a  wide  range  of  human  problems,  in- 

cluding respiratory  infections,  enervation,  and  a 
loss  of  mental  and  physical  efficiency,  (Krueger 

1973).  Man  often  encounters  ion  imbalances,  es- 
pecially negative  ion  depletion,  in  modern  city 

life  because  he  spends  so  much  time  indoors; 
and  when  he  is  outdoors,  artificial  electric  fields 
and  air  pollution  interfere  with  the  ion  ratios. 

Researchers  have  proposed  that  air  ion  concen- 
trations and  ratios  be  maintained  at  levels  ap- 

proximating those  existing  in  nature  (Krueger 
1973).  Even  though  man,  with  his  technological 
progress,  has  been  able  to  escape  somewhat 
from  his  original  ecological  niche  (by  living  ar- 

tificially), his  body  still  requires  many  of  the 
features  of  his  nature-ordained  background  to 
function  properly  (Logan  197^).  Mountain  air, 
for  example,  has  been  said  to  be  so  refreshing 
because  of  its  relative  concentration  of  negative 
ions  (Dubos  1965). 

Another  basic  characteristic  of  man  is  his  re- 
quirement for  living  space.  Common  indications 

of  our  need  for  personal  space  are  the  erection  of 

garden  walls  and  "no  trespassing"  signs,  the 
staking  out  of  claims  on  beaches,  and  the  resent- 

ment we  show  at  intrusions  (Hall  1966).  Each 
kind  of  animal  has  evolved  to  exist  in  a  certain 
amount  of  territory,  and  when  this  space  is  too 
severely  curtailed  the  consequences  can  be 
serious.  In  commenting  on  the  problems  of 
humans  living  in  densely  populated  areas, 

Leyhauser  (1965)  has  stated,  "the  mental  health 
of  the  individual  is  in  danger  and  eventually  will 
break  down  if  adaptability  is  stretched  too  far 

beyond  the  limits  set  by  evolutionary  adap- 

tation". 
If  we  are  each  to  have  an  amount  of  space 

equivalent  to  that  each  individual  had  when  the 
human  race  evolved,  our  parks  would  have  to 

'  As  an  oversiniplification,  negative  and  positive  air  ions 
refer  to  the  electrical  charges  associated  witn  specific  atoms 
or  groups  of  atoms  found  in  the  atmosphere. 
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cover  thousands  of  square  miles  (Morris 
1969:39).  Instead,  urban  residents  often  battle 
bumper-to-bumper  traffic  on  trips  into  the 
countryside  which  are  taken,  at  least  in  part,  to 
be  less  cramped  up  for  awhile.  In  fact,  desires  to 
leave  the  city  and  its  crowded  conditions  tem- 

porarily have  been  documented  as  important 
reasons  for  engaging  in  many  outdoor  recrea- 

tion activities  (Driver  and  Knopf  1976). 

THE  EVOLUTIONARY   NEED 
FOR   FAMILIARITY 

WITH  ONE'S  SURROUNDINGS 
One  particularly  distinguishing  set  of 

characteristics  that  man  acquired  from  his 

evolutionary  past  is  his  ability  to  process  infor- 
mation effectively.  Stephen  Kaplan  (1973a  and 

b)  has  done  considerable  work  in  exploring  this 

topic.  He  has  surmised  that  prehistoric  man's 
capacity  to  identify  the  current  situation  rapid- 

ly, predict  what  might  happen  next,  and  then 
act  appropriately  where  critical  for  survival. 
Without  this  ability  to  store  information  and  see 

relationships,  it's  unlikely  that  the  relatively 
physically  weak  human  would  have  been  able  to 
withstand  environmental  dangers.  He  had  to  ex- 

plore the  unknown  and  mysterious,  and  con- 
stantly formulate  cognitive  maps  or  mental 

representations  of  his  surroundings.  Because 
man  was  surrounded  by  various  kinds  of 
natural  stimuli  such  as  forests,  cliffs,  flowing 
water,  and  wild  animals  for  millions  of  years,  he 
gradually  grew  accustomed  to  many  of  the 
features  and  relationships  of  that  kind  of  ex- 

istence. This  is  not  to  say  that  he  was  able  to 
identify  and  predict  under  all  circumstances, 
but  after  prolonged  interacting  and  learning  in  a 
particular  environment,  those  who  survived  at- 

tained a  certain  degree  of  competence  or 
mastery  (White  1959).  In  circumstances  that 
man  could  not  comprehend,  or  where  he  could 

not  form  a  cognitive  map,  he  probably  felt  anx- 
ious and  uncomfortable. 

Kaplan  suggests  these  same  principles  are 

quite  evident  today,  and  that  man  is  "happiest" 
under  those  conditions  where  he  can  explore, 
predict,  and  generally  expand  his  knowledge 
and  skills  as  a  complex  information-processing 
organism.  This  claim  is  supported  in  a  study  by 
Kaplan  and  Wendt  (1972),  in  which  subjects 
were  asked  to  indicate  their  preferences  for 

various  slides  of  nature  and  urban  scenes. 

Interestingly,  the  subjects  were  particlularly  at- 
tracted to  those  scenes  that  had  an  identifiable 

nature  content.  In  fact,  the  least  preferred 
nature  slide  was  still  favored  over  the  most 
preferred  urban  slide.  After  analyzing  the 
preferred  slides,  Kaplan  and  Wendt  drew  the 

conclusion  that  people's  preferences  were  based 
on  three  major  aspects  of  the  scene,  one  of  which 
is  particularly  relevant  to  the  theme  of  this 

paper.  That  dimension,  called  "legibility,"  was 
defined  by  the  authors  as  the  ability  of  the 

viewers  to  "make  sense"  out  of  the  scenes.''  The 
point  is  not  only  that  there  seems  to  be  more 
ligibility  and  coherence  in  natural  settings  than 
in  urban  ones,  but  that  we  need  to  have  some 

familiarity  with  and  comprehension  of  an  en- 
vironment before  we  can  feel  comfortable  or 

competent  in  it.  This  need  to  know  what  is 

happening  to  us  is  common  to  everyone.  As  com- 
plex problem-solving  and  information- 

processing  organisms,  we  need  reasonable  un- 
derstanding of,  or  familiarity  with,  our  many 

surroundings  (whether  they  be  play,  work,  or 
other  environments)  before  we  can  function 
effectively  in  them. 

This  discussion  of  our  seeming  preference  for 
scenes  which  are  coherent  and  identifiable  does 

not  mean  that  we  are  most  content  in  a  never- 

changing,  sterile  environment.  Quite  to  the  con- 
trary, Kaplan  and  Wendt  found  that  the 

students  they  studied  had  a  preference  for  com- 
plexity and  mystery,  or  novel  elements,  as  well. 

One  popular  slide  showed  a  path  disappearing 
around  a  bend,  leaving  the  observer  unsure  of 
the  destination.  That  slide,  in  which  there  was 
promise  of  the  observer  solving  the  mystery 
with  further  exploration,  seemed  to  delight  the 
subjects.  One  can  conjecture  that  this  attraction 

is  related  to  ancient  man's  need  to  investigate 
for  survival  purposes. 

John  Piatt  (1961)  expands  on  this  notion  by 

saying  that  the  mind's  grasp  and  enjoyment  of 
the  external  world  rest  on  the  neurop- 

sychological necessity  of  perceiving  novelty  and 
pattern.  Novel  situations  of  every  variety 
probably  bombarded  early  man  at  an  unpre- 

cedented rate.  He  constantly  had  to  search 
for  some  kind  of  order  in  the  flux  of  strangeness, 
if  he  were  to  survive.  Our  brains  and  sensory 

*  The  findings  of  this  earlier  work  have  been  supported 
and  refined  by  Kaplan's  later  (1975)  research. 
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mechanisms  might  have  thus  evolved  to  deal 

with  a  "continuous  novelty  of  pattern."  Not  only 
do  our  minds  "enjoy"  patterns,  they  also  seek 
change  from  conditions  of  stimulus-deprivation 
(Piatt  1961). 

In  summary,  humans  need  familiarity  and 
predictability,  but  there  is  also  a  preference  for 
novelty,  optimal  complexity,  regularity,  and 
pattern  as  well.  Gestalts  and  patterns  are  par- 

ticularly important  because,  with  the 
astronomical  num.ber  of  input  channels  from  all 
the  senses,  it  would  be  impossible  to  perceive 

every  element  individually.  "There's  a  funda- 
mental axiom  that  any  many-element  recep- 

tor system  is  necessarily  a  pattern-selecting  or 

pattern-perceiving  system"  (Piatt  1961).  In  the 
biological,  natural  world  there  are  a  multitude 
of  examples  of  symmetry  and  pattern.  Man 
often  finds  these  shapes  and  forms  beautiful, 
but  it  is  these  patterns  within  larger  patterns 
and  the  elements  of  tolerable  surprise  and  un- 

certainty that  distinguish  this  kind  of  pattern 
from  that  of  a  series  of  geometric  homes.  The 

saying  that  "nature  abhors  a  straight  line"  is  not 
totally  without  meaning.^ 

TRANQUILITY  AND 

COMPETENCE 

For  many  years  our  literary  tradition,  from 
Thoreau,  Melville,  and  Twain,  up  to  and  beyond 
Hemingway  and  Frost,  has  been  extolling  the 

wilderness  as  "spiritual  tonic"  and  at  least  a 
"momentary  stay  against  confusion"  (Marx 
1967).  The  spiritual  tonic  values  of  nature,  es- 

pecially the  normative  concept  of  "living  in  har- 
mony with  all  creation,"  are  described  in  the 

religious  writings  of  all  cultures,  both  primitive 
and  modern.  Just  as  historically  pervasive  in  the 
literature  has  been  the  theme  that  nature 
provides  opportunities  for  emotional  release  and 
integration,  and  a  chance  to  recover  psychic 

equilibrium.  This  relates  to  William  James' 
(1892)  notion  of  involuntary  attention,  which  es- 

sentially means  that  a  person  can  perceive  his 
surroundings  without  expending  the  sizable 
amounts  of  physical  or  psychic  energy  required 

'  Man's  architecture  can  design  visually  attractive patterns  and  gestalts  with  optimal  levels  oi  complexity, 
novelty,  and  so  on.  The  problem  is  that,  frequently  because 
of  economic  considerations,  most  of  our  designed  en- 

vironments tend  to  lack  these  attributes. 

when  he  is  voluntarily  absorbed  in  directed  con- 
centration. For  example,  a  hiker  might  just  let 

his  mind  and  senses  wander  and  involuntarily 
become  enraptured  with  the  rushing  waterfall, 
the  snow-capped  mountains,  the  fragrant 
flowers,  or  the  song  of  a  bird.  Nothing  is  forced, 

.  and  as  Rachel  Kaplan  (1973)  suggests,  we  can 
thoroughly  relax  and  temporarily  forget  about 
the  worries  or  cares  of  the  day  under  these  con- 

ditions. Research  findings  reported  by  Driver 

and  Knopf  (1976)  support  Kaplan's  suggestion, 
in  that  many  outdoor  recreation  activities  seem 
to  help  people  cope  temporarily  with  the  strains 
of  mental  activity,  role  overload,  and  other 

stresses  experienced  in  home  and  work  en- 
vironments. 

These  ideas  about  the  soothing  therapeutic 
values  of  natural  environments  are  quite 
prevalent  today.  Perhaps  many  of  these  feelings 
are  directly  related  to  our  genetic  preferences. 

Major  cities  have  been  described  as  too  fre- 
quently burdening  individuals  with  a  stimulus 

overload,  monotony,  and  a  lack  of  identity 
(Lynch  1960,  Milgram  1970),  whereas  natural 
areas,  especially  wildlands,  are  generally 
associated  with  a  low  level  of  noise,  few  conflic- 

ting or  ambiguous  stimuli,  a  wide  diversity  of 

patterns,  and  a  relatively  high  rate  of  predic- 
tability. This  ability  to  feel  mentally  satisfied 

with  one's  environment  is  extremely  important, 
because  the  failure  to  do  so  can  be  a  cause  of 
physical  and  psychological  stress  (Howard  and 
Scott  1965).  The  critical  question  is:  to  what  ex- 

tent do  we  have  to  escape  to  distant  natural 
areas  to  cope  and  avoid  temporarily  the  stresses 
experienced  in  home  environments? 

In  addition  to  finding  natural  areas  relatively 
tranquil,  humans  might  also  find  it  relatively 

easy  to  learn  certain  skills  in  these  en- 
vironments. Along  this  line  of  thought,  Berns- 

tein (1972)  has  proposed  that  attaining  com- 
petence might  be  easier  in  selected  outdoor  set- 

tings than  in  alternative  urban  ones,  because 
people  can  be  more  concerned  with  mastering 
skills  of  their  own  choosing  than  with  trying  to 
conform  to  social  constraints.  With  the  lesser 
role  expectations  and  a  greater  degree  of 
behavioral  flexibility,  and  with  fewer  confusing 
and  traumatic  stimuli,  the  selected  natural  area 

provides  strong  possibilities  for  positive  rein- 
forcement. In  other  words,  a  person  might  be 

more  likely  to  be  rewarded  for  his  own  actions  in 
this  kind  of  setting.  Bernstein  suggests  that  this 
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would  lead  to  an  enhanced  sense  of  self-worth 
and  would  better  prepare  a  person  to  cope  under 
more  formally  structured  situations  that  do  not 
allow  the  same  degree  of  personal  discretion. 

It  is  not  surprising  that  Outward  Bound 
Schools  and  therapeutic  camp  settings  have 
claimed  to  be  making  headway  in  rehabilitating 
antisocial  and  mildly  disturbed  individuals. 
Also,  the  possible  benefits  are  not  limited  to 
those  who  are  viewed  socially  as  unnormal. 
Marans  et  al.  (1972)  and  Scott  et  al.  (1973)  found 
that  participants  in  the  Youth  Conservation 
Corps  felt  they  were  better  people  for  having 
participated,  and  not  only  because  of  enhanced 
outdoor  skills  and  increased  abilities  to  relate  to 

their  peers  and  to  adults.  Rachel  Kaplans's 
(197Jf)  evaluations  of  an  Outdoor  Challenge 

Program  in  Michigan's  Upper  Peninsula  have 
led  her  to  suggest  that  increased  competence 
with  respect  to  the  skills  required  in  the  woods 
has  a  relationship  to  aspects  of  self-esteem,  such 
as  "a  greater  sense  of  concern  for  other  people,  a 
more  realistic  outlook  on  one's  own  strengths 
and  weaknesses,  a  greater  self-sufficiency  in  the 
uses  of  one's  times  and  talents,  and  a  rather 
positive  view  of  oneself."  Other  natural  areas 
less  distant  from  the  cities  might  offer  similar 
advantages. 

While  there  seems  to  be  no  clear-cut  evidence 
or  consensus  in  the  playground  literature  as  to 

what  environment  is  best  suited  for  children's 
play,  a  growing  number  of  authors  at  least  in- 

tuitively sense  the  value  of  natural  areas  (Aiello 

et  al.  197Jf,  Marcus  1974).  Since  a  child's  play  is 
an  important  part  of  his  cognitive  development 
(Piaget  1962),  it  is  possible  that  the  area  and  ob- 

jects of  play  are  suitable  for  promoting  growth 
and  a  healthy  self-im^e.  Natural  areas  seem  to 
be  valuable  to  children  as  places  where  they  can 
explore  and  learn  about  themselves  and  natural 
systems  (Aiello  et  al.  197^).  They  have  good  at- 

mosphere for  developing  self-confidence  (Berns- 
tein 1972),  and  as  mentioned  throughout,  are  ac- 

commodating to  the  human  organism. 

NEED  FOR    FAMILIARIZING 
EXPERIENCES 

Because  many  people  now  live  in  urban  areas, 
techniques  must  be  developed  and  applied  to 
allow  them  the  necessary  familiarization  with 

natural  areas.  It  was  Devlin's  (1973)  hypothesis 
that  if  children  were  provided  with  prior  orien- 

tation, their  uncertainties  and  fears  would  be 
lessened.  Her  thinking  is  supported  by  Zajonc 
(1968,  1974),  who  found  that  repeated  exposure 
could  overcome  an  initially  negative  stimulus 

effect  and  enhance  an  individual's  positive evaluation  of  that  stimulus.  Devlin  felt  that  an 

experimental  group  of  children  who  were 
familiar  with  the  area  and  had  help  in  for- 

mulating cognitive  maps  would  be  more  comfor- 
table and  competent  in  a  chosen  natural  area 

than  a  control  group.  While  her  study  did  not 
demonstrate  that  point,  subsequent  studies  do 
lend  support  to  her  hypothesis  about  the  value 
of  prior  knowledge  (R.  Kaplan  1975). 

It  is  also  important  that  the  familiarization 
begin  at  an  early  age.  Growth  and  development 
is  very  rapid  during  these  formative  years,  in 

contrast  to  later  years  when  habits  and  en- 
vironmental tastes  tend  to  stabilize  (Bloom 

1964).  Individuals  become  conditioned  and  are 
likely  to  select  surroundings  that  are  not 

threatening  and  harmonize  with  established  in- 
teractional patterns.  In  this  regard,  the  at- 

titudes of  parents  and  the  environment  that 
children  are  accustomed  to  have  a  great  in- 
fluence. 

In  a  study  of  young  people's  outdoor  activities 
in  a  suburban  residential  area,  Aiello  et  al. 
(1974)  found  that  neighboring  families  of 
similar  economic  and  educational  backgrounds 
had  different  feelings  about  the  suitability  of 

natural  areas  for  their  children's  play.  While 
some  parents  actively  ei:couraged  their  children 
to  play  in  the  woods  or  around  the  pond,  others, 
who  expressed  an  unfamililarity  with  nearby 
natural  areas,  strongly  discouraged  their 
youngsters  from  visiting  these  places.  Similarly, 

Marcus  (1974)  assumed  that  a  child's  preference 
for  man-made  play  surfaces  (asphalt)  as  op- 

posed to  natural  ones  (grass)  may  be  related  to 
the  environment  in  which  the  child  was  raised. 

Urban  children  accustomed  to  playing  on  con- 
crete school  yards  and  alleys  were  much  more 

comfortable  and  imaginative  in  the  use  of  those 
areas  than  rural  children,  who  felt  a  greater  at- 

traction for,  and  mastery-competence  with,  soil, 
grass,  and  trees.  The  role  of  exposure,  learning, 
and  conditioning,  then,  is  critical  in  determining 

a  child's  habits  and  attitudes,  and  for  that 
matter  those  of  his  parents.  If  the  possible 
benefits  of  natural  areas  are  to  be  sought,  the 
child  must  develop  habitual  behaviors  in  those 
environments.  Inner-city  children,  in  particular. 
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often  have  little  exposure  to  or  opportunity  to 
experience  forests  or  other  areas  that  are 

predominantly  natural.  Familiarizing  ex- 
periences are  especially  needed  by  these  youths 

who  could  be  missing  a  very  important  dimen- 
sion of  being  human. 

CONCLUSIONS 
We  have  discussed  selected  environmental 

conditions  that  have  influenced  man's  evolution 
and  some  of  the  adaptations  he  has  made  to 
these  conditions.  At  the  same  time,  we  have 
identified  some  of  the  characteristics  of  these 

adaptations  that  are  evident  in  man  today. 

Primitive  man's  response  to  biological  cyclen,  his 
need  to  form  cognitive  maps  and  to  explore  the 
unknown,  his  need  for  perceiving  patterns  and 

making  sense  of  his  surroundings,  his  psy- 
chophysiological preference  for  elbow  room,  for 

natural  ionized  air,  and  for  freedom  from  ex- 
cessive noise — all  are  characteristic  of  modern 

man.  It  has  been  suggested  that  these  needs  can 
be  met  today  in  natural  surroundings,  similar  to 
those  of  our  evolutionary  iorehears.  Hypotheses 
have  been  offered  about  the  calming  effects  of 
natural  areas,  as  well  as  about  the  calming 
effects  of  natural  areas,  as  well  as  about  a 
greater  opportunity  for  developing  competence 
and  for  building  self-confidence.  But  it  has  been 
emphasized  that,  even  with  these  predis- 

positions and  these  side  benefits,  adequate 
familiarizing  and  learning  are  necessary. 

It  is  clear  that  man  has  adapted  to  an  urban 
life  without  many  natural  stimuli,  but  we 
wonder  how  healthy  this  is  for  him.  Is  there  a 

more  optimal  environment  for  human  "being?" 
litis  et  al.  (1970)  has  proposed  that  there  should 
be  a  compromise  between  environments  where 
humans  have  maximum  contact  with  the 
natural  conditions  in  which  their  ancestors 

evolved,  and  ones  offering  the  comforts  and  con- 
veniences of  modern  technological  society.  If  one 

accepts  this  proposal,  we  should  strive  to 
redesign  urban  areas  with  more  of  an  eye 

toward  interspersing  natural  and  man-made 
elements,^  and  we  should  educate  adults  and 
children  about  the  potential  values  of  the  out- 
doors. 

One  reviewer  of  this  paper  pointed  out  ap- 

'  Although  costly,  it  can  be  done.  An  excellent  example  is 
the  riverfront  development  in  San  Antonio,  Texas. 

propriately  that  we  have  taken  a  rather 

"sanitized"  view  of  nature,  in  that  the  unattrac- 
tive things  were  not  mentioned.  These  could  in- 

clude biting  insects,  both  hot  and  freezing 
temperatures,  subsistence  living  with  hunger, 
the  fears  and  stresses  caused  by  natural 
catastrophies,  and  the  possibility  that  man 
might  have  inherited  his  violence  from  the  killer 
ape.  He  also  suggested  that  good  music  and 
other  art  forms  have  their  place,  too. 
We  agree,  and  iterate  that  this  paper  is  not  a 

call  for  a  return  to  nature.  Instead,  our  feeling  is 

that  opportunities  to  discover  and  re-discover 
the  many  human  natures  should  be  nurtured. 
The  provision  and  maintenance  of  opportunities 
to  realize  culturally  learned,  or  conditioned, 
natures  should  not  constrain  learned,  or  con- 

ditioned, natures  should  not  constrain  too 
severely  other  opportunities  to  realize  innate 
natures.  As  with  many  problems,  the  solution  is 
one  of  balance  in  deciding  how  far  we  can  go  in 
either  direction  and  still  capture  the  desired 
benefits  of  each  direction. 
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"So  I  would  argue  that  by  focusing  on  the  behavioral 
and  institutional  continuities — the  real  consistencies 

displayed  by  our  species — we  might  be  able  to  find  a 

better  way  to  understand  childhood"  -  William  R. 
Burch,  Jr. 
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Learning  from  the  Continuities  in  Humanity  and  Nature 

by  WILLIAM  R.   BURCH,  JR.,  Associate  Professor  of  Forest 
Sociology,  School  of  Forestry  and  Environmental  Science,   Yale 
University. 

ABSTRACT.  Though  the  emphasis  in  American  life  is  upon 
dramatic  social  change,  the  firmer  reality  is  our  great  continuity  in 
social  behavior  and  institutions.  For  example,  though  many 
strategies  of  child  rearing  have  cycled  through  human  society,  the 
basic  problems  and  responsible  social  unit  remain  the  same.  Of 
necessity,  children  have  an  ordered  and  holistic  view  of  nature  and 

the  urban  places  where  they  live.  We,  in  the  people-thinking  trades, 
can  learn  much  if  we  are  willing  to  listen  before  we  prescribe. 

^HE  EMPHASIS  ON  CHANGE-new,  now, 
the  best,  the  latest,  the  earliest — has  always 

been  a  characteristic  of  our  society.  But  as  we 
near  the  end  of  the  American  century  that  Time 
magazine  used  to  tell  us  about,  it  might  be  wise 
to  look  at  a  less  dramatic  but  no  less  important 
factor:  stability.  One  of  the  things  that  we  often 
fail  to  recognize  is  the  great  consistency  within 
our  social  system — the  great  conservation — the 
many  things  that  do  not  change. 

I  have  experienced  three  generations  of 

childhood  and  hope  to  experience  four.  I've  ex- 
perienced my  own  childhood,  the  childhood  of 

my  children,  and  the  childhood  of  my 
grandchildren;  I  hope  to  experience  the 
childhood  of  my  great-grandchildren.  When  I 
was  a  child,  breast  feeding  was  not  considered  a 
very  good  way  to  raise  children.  During  the 
Depression,  having  children  was  not  considered 
a  good  idea.  Children  were  things  that  we  sat 
over  in  the  corner;  we  hoped  that  they  would 
stay  quiet.  My  children  were  raised  on  Dr.  Spock 
and  we  were  big  on  natural  childbirth.  In  having 
their  children,  my  daughters  followed 
something  called  the  Lamaze  program,  and 
their  attitude  toward  raising  children  seems  to 

be  somewhere  between  Siimmerhill  and  "hit 

them  occasionally".  The  interesting  thing  about 
these  changing  approaches  to  raising  children  is 
that  the  basic  rearing  unit  has  remained  the 

same;  the  needs  of  both  the  child  and  parent 
have  remained  the  same;  and  the  kinds  of  things 
that  parents  and  children  end  up  doing  to  each 
other  have  not  changed  very  much.  These 
relationships  have  been  relatively  stable  over 
time  and  display  a  degree  of  universality  across 
cultures. 

So  I  would  argue  that  by  focusing  on  the 
behavioral  and  institutional  continuities — the 
real  consistencies  displayed  by  our  species — we 
might  be  able  to  find  a  better  way  to  understand 
childhood. 

In  the  first  session  of  this  symposium,  we  dis- 
cussed many  views  about  Homo  sapiens.  I  think 

one  of  the  great  issues  that  emerged  out  of  these 

discussions  was  that  we  will  no  longer  dichot- 
omize man  and  nature,  country  and  city,  mind 

and  body,  individual  and  society.  We  need  to 
adopt  a  holistic  point  of  view  that  recognizes,  for 
example,  that  urban  places  are  as  natural  as 
rural  places;  that  views  the  mind  and  the  body 
as  flowing  together;  that  focuses  on  the  close 
relationship  between  individuals  and  societies. 
Separating  these  things  for  either  academic  or 
managerial  purposes  is  being  false  to  ecological reality. 

Most  of  us  are  in  the  management  business  — 
the  people-tinkering  trade.  We  are  adults  in  our 
middle  years,  which  stretch  from  around  20  to 
around  60.  Those  of  us  in  this  age  group  have  a 
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great  concern  about  youth  and  about  the  aged. 
We  feel  that  because  we  work  and  they  do  not, 
they  are  not  living  very  productive  lives. 
Consequently,  we  make  an  occupation  out  of 
managing  the  lives  of  the  young  and  the  aged. 
And  we  have  a  certain  stake  in  casting  our  own 
theoretical  views  upon  the  young  and  the  aged. 

For  example,  some  students  and  I  conducted  a 

review  of  the  literature  on  children's  camping 
and  found  a  remarkable  similarity  in  each 
decade  between  the  prevailing  theories  in 
business  and  commerce  and  the  prevailing 
dogmas  about  how  children  should  be 

"managed"  in  camp  situations.  In  the  early 
days,  we  had  a  kind  of  moral  imperative  to  take 
children  out  and  make  them  learn  how  to  endure 
on  their  own  so  that  they  would  develop  an 
inner-directed  attitude.  Then,  during  the  1920s, 
the  scientific  management  literature  told  us 
that  children  should  make  effective  and  ef- 

ficient use  of  their  time.  This  literature  told  us  a 

lot  about  scheduling — what  and  where  to  do 
things.  Then  in  the  30s  we  had  the  Human 
Relations  Era,  most  of  which  was  based  on  the 
Western  Electric  studies.  This  old  moo-cow 
sociology  told  us  how  you  keep  them  happy 
down  at  the  old  factory.  During  the  50s  and  the 
early  60s,  camp  programs  involved  a  lot  of  group 
dynamics  and  T-group  sessions  that  had  started 
in  industry  and  were  transported  to  the  camp 
situation.  Children  were  supposed  to  have  long 
debates  on  whether  they  should  go  over  here  or 
over  there.  The  sessions  I  heard  during  this 

symposium  involved  a  lot  of  talk  about  "target 
populations"  and  I  found  a  strange  resurgence 

of  concepts  dealing  with  self-testing  in  the 
wilderness  and  inner-direction— about  how  we 
must  take  delinquents  to  the  wilds  so  that  they 
can  learn  how  to  make  plans  and  organize  and 
accomplish  goals  and  how  this  process  does  all 
kinds  of  good  things  for  their  heads.  So  maybe 
we  have  come  full  circle. 

Ethics,  for  those  of  us  in  the  people-tinkering 
trades,  requires  that  we  recognize  that  we  are 
all  involved  in  maintaining  a  particular  kind  of 

social  system  and  involved  in  furthering  a  par- 
ticular view  of  how  children,  nature,  and  the  ur- 

ban domain  should  be  ordered.  In  spite  of  the 

wide  variety  in  dress,  talk,  and  lifestyle  of  par- 
ticipants in  this  symposium,  all  remain  firmly  a 

part  of  the  established  social  order. 
Those  who  speak  most  strongly  about 

liberating  the  child  are  often  those  who  really 
mean  they  want  the  child  to  accept  their  par- 

ticular frame  of  values  and  to  reject  the  frame 
of  others.  Few  persons  at  this  gathering  want  a 
child  so  liberated  that  she  or  he  may  freely 
adopt  the  racist  or  sexist  stereotypes  of  an 
Archie  Bunker.  We  do  not  liberate  ourselves  or 

the  child  by  playing  at  revolution  or  cynicism. 
We  only  do  so  through  attempting  to  unders- 

tand how  children  actually  use  the  entire 
natural  world,  from  the  city  street  to  the  depths 
of  a  National  Forest.  We  must  start  to  listen,  to 
look,  and  to  learn  systematically  from  children. 

Our  programs,  policies,  and  management  prac- 
tices must  be  as  fluid  and  growing  as  this  lear- 

ning process.  And  mos^"  radical  of  all;  under 
such  a  scheme  our  clients  may  even  begin  to 
think  of  us  as  real  persons. 
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"We  should  begin  by  learning  from  adolescents  what 
they  regard  as  adventurous  activity.  With  their 
assistance,  settings  and  projects  might  be  developed  in 
which  some  of  their  own  proposals  for  legitimate  adven- 

ture might  be  tried"  -  Florence  C.  Ladd 
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City  Kids  in  the  Absence  of   

by  FLORENCE  C.  LADD,  Associate  Professor  in  City  Planning, 
Graduate  School  of  Design,  Harvard  University 

ABSTRACT.  Environmental  requirements  for  adolescents  are 
rarely  met  in  urban  settings.  There  are  few  opportunites  and 
facilities  for  legitimate  adventure.  Public  amenities  and  public 
places  for  private  moments  are  inadequate.  Programs  and  facilities 

that  would  enhance  the  "personhood"  of  the  urban  adolescent  and 
increase  the  comfort  and  dignity  adolescents  experience  in  public 
places  are  needed. 

LEGITIMATE   ADVENTURE 

J  SPENT  THE  LATTER  part  of  the  1960's  en- gaged in  a  study  of  black  adolescent  boys, 
ranging  in  age  from  12  to  17  years,  who  lived  in 

the  poorer  sections  of  Boston's  Roxbury  and 
North  Dorchester.  They  were  the  subjects  of  a 
study  of  identity  formation  in  black  youth. 
While  others  engaged  in  research  focused  on  the 
impact  of  their  families,  school,  and  peers  on 
their  lives  and  their  destinies,  I  explored  what 
their  neighborhoods  and  housing  meant  to 
them,  where  their  Boston  lay,  and  what  they 
found  in  the  Boston  area  to  interest  them, 
amuse  them,  depress  them,  excite  them;  what 
places  they  enjoyed,  wanted  to  destroy,  to 
cherish,  to  avoid.  I  soon  realized  that  they  found 
very  few  places  that  were  interesting  and  safe  to 
explore  and  enjoy,  few  places  that  offered  them 
opportunities  for  challenging  experiences  and 
adventures  that  were  legitimate. 

What  might  they  do  for  excitement,  adven- 
ture? Steal  a  car  and  go  for  a  ride  at  breakneck 

speed  through  Franklin  Park  or  along  Blue  Hill 
Avenue.  Do  a  little  shoplifting  in  a  downtown 
department  store  and  just  escape  getting 
caught,  getting  busted.  Rob  the  poor  boxes  of 
churches.  Or  grab  a  few  pocketbooks  after  the 
first  of  the  month,  buy  some  grass  or  hash  or 
heroin  and  get  high.  Pull  a  fire  alarm  or  maybe 

even  start  a  fire.  Break  into  somebody's  "pad" 
and  "rip  off"  a  radio  or  TV  set  which  might  be 
sold  traded  or  simply  discarded. 

Such  incidents  are  not  exclusively  in  the  do- 
main of  the  black  and  the  poor  who  are  young. 

They  touch  the  lives  of  our  entire  adolescent 
population.  For  some,  they  are  the  critical 
episodes  that  divert  them  from  troublefree 
paths  in  directions  that  lead  to  more  disruptive, 

trouble-making  events.  Still,  the  prospect  of  fin- 
ding legitimate  opportunities  for  adventure  is  a 

greater  problem  for  poorer  kids  than  for  richer 
ones  who,  from  time  to  time,  have  occasions  for 
travel  and  vacations  which  afford  them  adven- 

ture through  the  stimulation  of  new  settings, 
foreign  languages,  personal  discovery,  meeting 
people  who  are  different,  and  so  forth.  Even  for 
them,  the  opportunity  to  visit  faraway  places  is 
only  occasional;  they,  Hke  their  poorer  peers, 
have  routines  and  restrictions  that  limit  the 
risks  and  the  excitement  they  might  enjoy. 
Why  do  some  kids  choose  to  seek  adventures 

that  lead  to  trouble?  Why  don't  they  find  fun  in 
legitimate  activities?  Certainly  some  kids  find 
stimulation  and  pleasure  in  museums,  art 
galleries,  and  zoos.  They  play  tennis,  baseball, 
football,  or  soccer;  go  for  a  boat  ride  or  a  swim; 
discover  new  worlds  in  old  libraries;  take  the 
elevator  to  the  top  of  a  skyscraper,  and  on  a 
clear  day  are  turned  on  by  a  panoramic  view  of 

their  city  and  what  lies  beyond.  Don't  such  ac- 
tivities afford  kids  experience  that  is  sufficient- 

ly exciting  and  adventurous? 
What  is  exciting  and  adventurous  in  the 

realm  of  adolescent  experience  in  the  70s?  To  ex- 
perience adventure,  some  kids,  particularly  in 
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urban  settings,  must  test  the  legal  and  moral 
boundaries  of  society  and,  in  the  eyes  of  some 
break  the  law.  Situations  that  allow  them  op- 

portunities for  risk-taking  and  exploration 
often  are  situations  in  which  they  are  violating  a 
law  or  the  rights  of  property  of  other  people,  or 
both.  An  element  of  adventure  lies,  in  part,  in 
the  knowledge  that  one  is  challenging  or 
violating  the  legal  and  moral  structure  of  his 
society.  In  urban  settings,  it  is  as  if  kids  are 

forced  or  compelled  to  find  adventure  and  ex- 
citement in  activities  that  involve  legal  and 

moral  risks.  During  the  years  when  boys  and 
girls  need  external  challenges  against  which 
they  can  test  their  own  daring  and  endurance, 
there  are  few  legitimate  opportunities  available 
to  them  in  their  daily  routines  and  en- 

vironments for  them  to  test  themselves.  There 
are  few  legitimate  adventurous  situations  that 
allow  them  to  explore  the  range  of  their  physical 
and  intellectual  skills  and  abilities. 
When  we  consider  where  young  people  of 

previous  generations  in  the  United  States 
sought  and  found  adventure,  our  thoughts  turn 
to  natural  settings,  wildlife,  and  open  spaces. 
Vanishing  are  the  natural  areas,  especially  the 
wooded  areas,  in  and  around  cities  where,  only  a 

few  decades  ago,  kids  explored,  charted,  roam- 
ed, hid,  were  lost,  and  (the  lucky  ones)  found 

safe  and  unhurt.  Dirt  roads  on  the  edge  of  the 
city  that  once  seemingly  lead  nowhere  are  now 

paved  and  lead  into  the  orderly  geometry  of  sub- 
urban developments.  The  pockets  of  wilderness, 

those  undeveloped  areas  that  once  were  found 
near  what  clearly  were  the  city  limits,  have  been 
leveled  and  covered  with  residential 
developments  or  industrial  parks.  There  are  few 
natural  environments  left  where  the  urban 

adolescent  may  explore  and  experience  adven- 
ture in. 

There  are  parks,  with  much  that  is  natural,  of 
course.  Most  urban  parks  in  the  U.S.,  especially 
those  with  wooded  areas  where  some  kids  might 
experience  adventure,  are  regarded  as  unsafe. 
Adolescents  are  apprehensive  about  being 
mugged  or  maimed  in  city  parks.  To  be  sure, 
adolescents  are  users  of  parks.  Going  to  a  park 
and  running  the  risk  of  being  robbed  or 
assaulted  involves  an  element  of  adventure.  For 

those  who  go  innocently  into  a  park,  the  element 
of  adventure  is  incalculable;  the  odds  may  well 
be  against  them.  They  are  not  comparable  to  the 
calculable   risks   presented   by  trails   through 

woods  or  the  face  of  a  mountain  or  a  river's 
rapids. 

Except  for  the  courts  and  playing  fields  for 
sports,  playgrounds  include  few  facilities  that 
attract  adolescents.  There  are  a  few 

playgrounds  in  the  U.S.  that  offer  adolescents 
the  possibility  of  invention  and  the  opportunity 
for  supervising  younger  kids,  but  relatively  few 
adolescents  are  to  be  found  on  those 

playgrounds;  their  clientele  are  largely 
preadolescent. 
There  are  city-based  programs  such  as 

scouting  that  generate  adventures  with  the  ur- 
ban context.  Scouting  and  other  similar 

programs,  such  as  Outward  Bound  and  the 
Youth  Conservation  Corps,  have  provided 
wilderness  experience  or  at  least  camping  op- 

portunities and  environmental  education  for  the 
few  urban  youngsters  who  have  had  a  chance  to 
participate  in  them.  For  many  reasons,  such 
programs  are  available  and  attractive  to  only  a 
few.  First  of  all,  the  programs  are  limited  and 
they  are  not  highly  visible.  They  are,  generally 

speaking,  expensive  to  operate,  and  consequent- 
ly, prohibitively  expensive  for  kids  from  low- 

income  families.  The  style  of  adult  supervision 
renders  the  programs  unappealing  to  some  kids, 
who  resent  or  resist  adult  authority  figures. 
Such  programs,  however,  have  brought 
legitimate  adventure  into  the  lives  of  a  few  city 
kids. 

How  might  the  positive  features  of  programs 
with  adventure  elements  be  developed  as  models 
for  new  situations  which  might  appeal  to  a 
larger  number  of  urban  adolescents?  What 
would  city  kids  like  to  do  to  experience 
legitimate  adventure?  Under  whose  auspices 
should  adventure  programs  be  developed?  (If 

there  are  "sponsors"  and  "programs"  would  the 
events  have  the  quality  of  adventure  at  all?)  To 
what  extent  should  schools  be  responsible  for 
encouraging  the  direct  participation  of  students 
in  adventurous  experiences?  How  might 
features  of  urban  environments  be  designed  or 
transformed  to  provide  settings  for  adventures? 
Can  wilderness  within  cities  be  simulated  and 
maintained  for  safe  use  by  kids? 

We  should  begin  by  learning  from  adolescents 
what  they  regard  as  adventurous  activity.  With 
their  assistance,  settings  and  projects  might  be 
developed  in  which  some  of  their  own  proposals 
for  legitimate  adventure  might  be  tried.  In  a 
city,  the  adventurous  aspects  of  the  work  of  the 
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fire  department,  city  hospitals,  newsgathering 
agencies  and  the  police  department  might  be 
made  more  visible  to  adolescents.  Museums 

might  organize  clubs  for  would-be  explorers 
who,  through  film  and  other  media,  might  ex- 

perience the  thrills  other  explorers  have  sought 
and  found.  Scouting  could  be  revitalized  and  ex- 

panded to  offer  more  kids  opportunities  for  the 
physical  and  intellectual  tests  they  need.  The 
collaboration  of  schools  and  private  organiza- 

tions such  as  the  Appalachian  Mountain  Club, 
the  Sierra  Club,  and  other  conservationist 

groups  might  broaden  opportunities  for  adven- 
ture for  some  adolescents. 

From  a  design  viewpoint,  the  possibility  of 
simulating  wilderness  or  creating  within  cities 
environments  with  risk-presenting  elements 
could  be  a  challenge  to  the  planner  and 

landscape  architect  to  go  beyond  the  conven- 
tional playground  and  design  places  with  adven- 
turous possibilities  for  adolescents. 

Finally,  adults  might  reflect  on  what  they  do 
to  experience  adventure.  Of  course  the  needs  of 
adults  for  adventurous  experiences  are  quite 
different  from  those  of  adolescents. 
Nonetheless,  it  seems  that  a  large  segment  of 
the  adult  population  in  the  U.S.  are  passive, 
vicarious  adventurers.  Through  the  mass  media, 
news  of  the  adventures  of  others  comes  to  us 

swiftly  and  in  vivid  detail.  The  small  band  of  ac- 
tive adult  adventurers  who  challenge  time, 

space,  mountains,  seas,  climatic  conditions,  and 
world  records  are  far  outnumbered  by  the  spec- 

tators who  sit  at  home  and  watch  the  action  on 

television.  To  improve  the  quality  and  increase 
the  number  of  adventure  opportunities  for 
young  people  in  a  society,  we  must  reexamine 
what  adventure  means  to  its  adults,  its  standard 
makers.  Consider  what  ymi,  as  an  adult,  do  for 
adventure  and  what  a  14-year-old  city  girl  or 
boy  may  do.  Then  consider  with  her  or  him,  with 
teachers,  parents,  mayors,  recreation  directors, 
scout  leaders,  coaches,  active  adventurers, 
architects,  and  planners  what  legitimate  adven- 

tures might  be  generated  for  city  kids. 

PUBLIC  AMENITIES 

A  means  of  communicating  to  an  individual 
that  he  is  a  nonperson,  that  is,  someone  whose 
existence  does  not  matter,  or  that  he  is  less  than 
human  in  some  respects,  is  to  deprive  him  of 
some  basic  amenities  that  others,  more  privileg- 

ed, have  available  to  them  for  their  routine  use. 
In  public  places,  the  absence  or  denial  of  the  use 
of  such  simple  amenities  as  places  to  sit,  drink- 

ing fountains,  and  toilet  facilities,  is  a  very 
effective  way  of  depriving  people  of  their  per- 
sonhood,  and,  indirectly,  a  means  of  controlling 
their  behavior.  Until  the  civil  rights  movement 
of  the  late  50s  and  early  60s  brought  change  to 
policies  governing  public  facilities,  blacks  in  the 
U.S.,  particularly  in  Southern  States,  were 
denied  access  to  certain  public  amenities  as  an 
expression  of  the  denial  of  their  personhood. 
Other  groups  in  history,  of  course,  have  been 
treated  similarly  in  sociopolitical  contexts  in 
which  they  have  been  regarded  as  the  outcasts 
or  the  enemy. 

In  contemporary  American  society,  we  now 
see  adolescents  being  treated  that  way.  Many 

public  places  that  serve  a  predominantly  adoles- 
cent clientele  do  not  provide  the  simple  comforts 

such  places  typical  provide  (or  used  to  provide) 
for  adults.  For  example,  playgrounds  and  play- 

ing fields  are  developed  with  no  toilet  facilities 
for  the  young  users.  Restaurants  (if  they  really 
can  be  called  restaurants)  that  cater  to 
adolescents  frequently  provide  only  food  and 
formica  counters;  napkins,  catsup,  mustard,  and 
flatware  must  be  requested  by  the  consumer.  In 
recently  built  eating  facilities,  seating  may  not 
have  been  included  in  the  plan;  older  facilities 
may  have  been  stripped  of  their  seats. 
There  are  more  extreme  examples  of 

statements  by  designers  and  managers  of  public 
places  that  say  to  young  people  that  they  are  not 
wanted.  Their  money  will  be  accepted,  but  they 
themselves  are  unacceptable.  In  and  around 
drugstores,  grocery  stores,  ice  cream  shops,  and 
variety  stores  that  are  frequented  by  young  peo- 

ple (often  situated  near  other  facilities  used  by 
them  primarily,  such  as  schools,  cinemas, 
skating  rinks,  etc.)  there  are  signs  and  signals 
that  ask  them  not  to  linger.  There  are 

"authorities"  who  are  present  to  make  them  feel 
uncomfortable,  to  let  them  know  that  they  are 

not  wanted.  "No  loitering",  some  places  say 
figuratively  as  well  as  literally.  "Move  along", 
policemen  order  a  line  of  young  people  leaning 
against  a  store  front  on  a  major  urban 
thoroughfare. 

The  posture  of  adolescents  in  public  places 
often  is  a  leaning  one.  Kids  may  be  seen  leading 
against  a  store  front,  leaning  against  parked 
cars,  leaning  because  there  is  no  place  to  sit.  In 
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the  U.S.,  we  live  in  a  "cafe-less  society".  The 
public  or  semipublic  chairs  and  tables  that  af- 

ford a  dignified  vantage  point  for  those  who 
wish  to  linger  along  the  boulevards  and  plazas  of 
European  cities  and  towns  are  not  available  on  a 
large  (or  economically  accessible)  scale  for  the 
use  of  those  who  would  enjoy  the  living  theater 
an  active  street  scene  offers.  Such  places  need 
not  be  exclusively  for  adolescents;  they  could  be 

inviting  to  all  ages  as  are  Europe's  most successful  cafes. 
In  facilities  expressly  for  adolescents,  such  as 

schools,  amenities  that  would  enhance  the  com- 
fort and  dignity  of  students  should  have  highest 

priority.  Student  lounges  in  public  high  schools 
are  often  an  afterthought.  A  classroom  or  cor- 

ner of  a  corridor  is  belatedly  converted  into  a 

"lounge"  by  furnishing  it  with  a  sign,  "Student 
Lounge".  Elsewhere,  in  and  around  junior  high 
and  high  schools,  there  is  ample  space  for  mill- 

ing around  but  there  are  a  few  places  to  sit  ex- 
cept in  the  classroom.  There  are  rarely  benches 

in  or  around  the  open  space  and  playgrounds 
adjacent  to  public  schools.  When  students  use 
the  steps  or  walls  of  the  schools  for  seating,  they 
often  are  asked  by  teachers,  custodians,  or  the 

principal  to  move,  to  sit  elsewhere  -  as  if  there 
were  somewhere  else  to  sit!  And  so  they  mill 
around  again  like  a  discontented  herd. 

Inside  schools,  there  is  a  good  deal  of  milling 

around,  too.  There  are  expanses  of  ill-defined 
space  (and  time,  when  there  is  little  or  nothing 
to  do)  where  youngsters  linger  while  they  wait 
for  class  to  begin  or  wait  to  see  a  teacher  or  wait 
during  recess  or  simply  wait. 

The  arguments  against  providing  attractive 
settings  for  young  people  are  well  known:  they 
will  misuse  them,  abuse  them,  vandalize  them, 
deface  them  with  grafitti.  In  truth,  adolescents 
have  rarely  been  offered  attractive  settings  ex- 

pressly for  their  use.  They  are  rarely  offered 
amenities  that  speak  to  their  personhood  and  in- 

vite their  participation  in  adult  social  fornfis  and 
behaviors. 
A  change  in  cultural  attitude  toward 

adolescents  may  be  required  before  we  get 
around  to  improving  facilities  intended  for 
adolescent  users.  That  need  not  be  the  order  of 

events,  however.  Environmental  changes  are 
simpler  to  implement  than  are  attitudinal 
changes.  Designing  public  environments  for 
adolescents  (and  other  age  groups  as  well)  with 
amenities  that  are  addressed  to  their  needs  and 

to  their  personhood  might  be  a  step  toward 
eliciting  from  them  more  socially  acceptable 

public  behavior,  and,  at  the  same  time,  en- 
couraging their  adult  critics  to  view  them 

differently;  indeed,  those  critics  might  be  en- 
couraged to  acknowledge  and  appreciate  the 

personhood  of  adolescence.  Providing  tables  and 
benches  along  the  perimeters  of  school  yards 
and  playing  fields,  small  amphitheaters  in  parks 
for  impromptu  bongo  or  guitar  recitals,  benches 
along  streets  or  at  intersections  where  there  is 
action  to  observe,  adequate  public  toilet 
facilities,  and  comfortable  student  lounges  in 
public  schools  are  just  a  few  environmental 
changes  that  might  enhance  the  public  lives  of 
adolescents  and  increase  their  status  on  the 
streets  of  cities  and  towns. 

PIECES   FOR   INTIMACY 

Adolescent  boys  and  girls  require  times  and 

places  where  they  can  enjoy  each  other's  com- 
pany in  small  groups  or  simply  experience  being 

alone.  Those  intimate  moments,  those  private 
times,  are  rather  special.  The  experience  of 
these  unique  and  important  events  is  enhanced 

when  they  occur  in  unusual  settings  or  in  set- 
tings with  special  effects.  What  adolescents 

need  for  intimate  occasions  is  probably  very 
similar  to  what  adults  require  for  their  intimate 

or  private  moments.  Examine  the  types  of  set- 
tings an  adult  selects  for  an  intimate  meeting 

with  a  friend,  a  relative,  a  spouse — a  secluded 
bench  in  the  park,  a  grassy  grove  near  a  river 
bank,  a  corner  table  in  a  dimly  lit  restaurant 
with  unobtrusive  music  or  conversation,  a  booth 
in  a  bar  that  has  a  certain  appeal.  There  are,  no 
doubt,  secluded  park  benches  to  which  some 
adolescents  retreat  for  some  of  their  private 
moments.  However,  safe  secluded  spots  in 
natural  urban  environments  are  harder  and 
harder  to  find.  Built  environments  that 
adolescents  use  rarely  convey  a  feeling  of 
privacy  or  seclusion.  There  are  few  settings  in 
which  they  can  enjoy  a  confidential  chat  or 
begin  to  explore  the  avenues  to  intimacy. 

To  be  sure,  for  several  decades  the  automobile 
as  living  room  has  served  kids  (and  others)  in 
the  U.S.  as  a  place  for  private  experiences.  The 
automobile  as  a  place  to  sit  and  converse,  eat, 
and  drink  is  less  than  satisfactory,  especially  if 
the  occasion  is  prolonged.  The  automobile  as  a 
setting   for   social    occasions    is   pervasive   in 
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acolescent  culture  in  the  U.S.  It  is  not  only  poor 
and  working  class  kids  who  may  be  found 
socializing  in  cars  on  Friday  and  Saturday 
nights;  a  tour  of  shopping  centers  or  parking 
lots  in  the  affluent  suburbs  after  the  stores  have 

closed  will  reveal  a  number  of  parked  cars  oc- 
cupied by  kids  listening  to  car  radios  or  taped 

music  while  they  talk,  smoke,  and  drink  beer. 
The  automobile  is  a  less  than  adequate  environ- 

ment for  such  occasions. 
Kids  ought  to  have  more  environmental  and 

social  options,  more  satisfactory  settings  for 
their  special  occasions.  They  ought  to  be  able  to 

experience  some  of  their  special  moments  in 
places  that  enhance  their  dignity  and  delight.  In 
planning  facilities  for  adolescent  users,  their 
needs  for  places  for  intimacy  and  privacy  should 
be  taken  into  account.  At  the  same  time,  the 
values,  standards,  and  expectations  of  society 
must  be  taken  into  account,  too.  Reconciling 
these  different  needs  is  not  easy;  reports  and 
suggestions  from  many  quarters  are  needed  to 
determine  how  far  the  culture  is  ready  to  move 
toward  improving  this  aspect  of  the  lives  of  its 
less  privileged  adolescents. 
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"Once  man  hunted  wild  animals  and  gathered  wild 
roots  and  berries  in  the  wilderness  to  survive.  Now  we 

must  hunt  for  the  wilderness  itself"  -  Leonard  S.  Marcus 
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Within  City  Limits:     Nature  and  Children's 
Books  About  Nature  in  the  City 

by  LEONARD  S.  MARCUS,  Writer,  Dover  Books,  New  York,  New 
York. 

ABSTRACT.  Many  children's  books  give  the  impression  that  we 
must  leave  the  city  to  be  "in  nature."  This  is  a  review  of  children's 
books  about  nature  found  within  city  limits.  The  books  include  a 
natural  history  of  New  York  City;  a  guide  to  city  wildflowers  and 
other  weeds;  a  book  about  city  trees;  a  delightful  inquiry  into  the 
true  nature  of  the  roach;  a  book  of  experiments  and  collecting 
methods  for  amateur  naturalists;  and  a  story  about  a  family  of 

ducks  in  Boston.  Readers  of  these  books  may  not  only  learn  to  iden- 
tify many  urban  forms  of  nature,  but  may  also  see  some  of  the 

ways  these  join  in  our  experience  of  city  life. 

p  OR  AS  LONG  AS  cities  have  had  a  major 
place  in  American  life,  most  American 

writers  writing  on  "nature"  and  the  "city"  have 
taken  the  two  terms  as  opposites,  and  from  at 
least  two  points  of  view. 

First,  the  city  has  been  considered  an  un- 
healthful  environment  and  nature,  to  be  found 
mainly  elsewhere,  a  healthful  one.  Advocates  of 
the  plan  to  build  Central  Park  compared  the 
park  to  a  lung  that  would  help  purify  the  urban 
industrial  air. 
Then  also  writers  have  expressed  the  more 

debatable,  and  debated,  idea  that  the  purifica- 
tion nature  affords  is  spiritual  as  well,  that 

nature  serves  as  a  cure  for  some  artificial  quali- 
ty of  urban  life. 
Accounts  of  city  life  pointed  to  the  bad  in- 

fluence of  the  "crowd"  on  individual  behavior, 
interpreting  the  cause  and  effect  in  various 
ways,  and  ending  with  the  seemingly  obligatory 
conclusion,  as  in  the  carefully  constructed  argu- 

ment of  Frederick  Law  Olmsted: 

.  .  .whenever  we  walk  through  the  denser  part  of 
town,  to  merely  avoid  collision  with  those  we  meet 
and  pass  upon  the  sidewalks,  we  have  constantly  to 
watch,  to  foresee,  and  to  guard  against  their 
movements.  This  involves  a  consideration  of  their  in- 

tentions, a  calculation  of  their  strength  and 
weakness,  which  is  not  so  much  for  their  benefit  as 

our  own.  Our  minds  are  thus  brought  into  close 
dealings  with  other  minds  without  any  friendly  flow- 

ing toward  them,  but  rather  a  drawing  from  them. 
Much  of  the  intercourse  between  men  when  engaged 
in  the  pursuits  of  commerce  has  the  same  tenden- 

cy .  .  .People  from  the  country  are  over  conscious  of 
the  effect  on  their  nerves  and  minds  of  the  street  con- 

tact— often  complaining  they  feel  confused  by  it;  and 
if  we  had  no  relief  from  it  at  all  during  our  waking 
hours,  we  should  all  be  conscious  of  suffering  from  it. 
It  is  upon  our  opportunity  of  relief  from  it,  therefore, 
that  not  only  our  comfort  in  town  life,  but  our  ability 
to  maintain  a  temperate,  good-natured  and  healthy 
state  of  mind,  depends.  .  . 

There.  Olmsted,  the  builder  of  urban  parks,  saw 
the  solution  to  the  problem  within  city  limits  as 
a  problem  of  design.  While  the  American  park 
movement  rapidly  spread,  and  to  a  remarkable 

extent  under  Olmstead's  personal  supervision, 
the  urban  parks  apparently  did  not  satisfy  the 

city  peoples'  desire  for  contact  with  nature.  By 
the  turn  of  the  century,  as  Peter  Schmitt  in 
Back  to  Nature:  The  Arcadian  Myth  in  Urban 
America  (Oxford,  1969)  describes,  American 
urbanites  had  devised  many  recreations  as  ways 
of  communing  with  nature:  some  acting 
vicariously,  reading  essays  and  popular  fiction 
and  looking  at  postcards  and  stereoscopic  views; 
some  actually  taking  to  the  wilds.  A  striking 
feature  of  the  latter  group  of  Arcadian 
travellers  was  their  tendency  to  take  certain 

83 



conveniences  of  the  city  along  wherever  they 
went,  and  to  plant  these  in  such  a  way  as  to 
make  the  wilderness  seem  more  like  home. 

The  very  roads  which  made  the  countryside 
more  accessible  altered  the  nature  of  the 

destination,  bringing  out  such  crowds  as  city 

people  had  hoped  to  escape,  then  also  deman- 
ding the  facilities  (hotels,  refreshment  stands, 

etc.)  to  support  them.  Under  these  and  other 

pressures,  "wild"  nature  was  modulated  to  ur- 
ban proprieties  and  interests.  The  city  parks 

spread  as  expressions  of  cultivated  nature.  The 
suburbs  developed  as  an  ambiguous  case. 

Gradually,  playgrounds  and  other  facilities  ap- 
propriated more  space  in  the  city  parks  from  the 

landscape,  adding  another  layer  of  human 
design. 

Once  man  hunted  wild  animals  and  gathered 
wild  roots  and  berries  in  the  wilderness  to  sur- 

vive. Now  we  must  hunt  for  the  wilderness 
itself.  Recently,  a  number  of  writers  of 

children's  books,  apparently  departing  from  the 
traditional  view  that  the  city  and  nature  are  op- 

posite places,  have  looked  in  the  city  itself  for 
evidence  of  wild  nature. 

John  Kieran's  A  Natural  History  of  New  York 
City  (Natural  History /Doubleday,  1971)  is  a 
fairly  large  book,  including  chapters  on  every 
major  group  of  plants  and  animals  found,  or 
once  found,  in  New  York  City;  it  implies  a  great 
deal  for  readers  in  other  cities  interested  in  find- 

ing out  about  such  things. 
Four  species  of  bats  have  been  found  in  New 

York  City,  four  types  of  gulls  .  .  .  Kieran  does 
not  want  a  systematic  inventory  here;  he  goes 
out  of  his  way  to  leave  certain  matters  to  the 

"scientists."  Kieran  has  found  Arcadia  in  the 
city.  In  writing  about  nature,  Kieran  makes 
good  fellowship  count  for  as  much  as  sharp 
observation,  of  which  there  is  plenty,  and  both 
seem  necessary  to  his  seeing  of  the  natural 
world: 

So  much  for  the  Crowfoot  Family  . .  .  though  there 
are  many  other  representatives  of  the  Crowfoot  clan 
hereabout  for  those  who  have  the  time  and  the  desire 
to  seek  them  out.  We  have  to  move  on  to  .  .  .  the 
Bloodroot  (Sanguinaria  canaderiKia).  The  ghastly 
name  is  due  of  course,  to  the  thick  orange-crimson 
juice  that  oozes  from  a  break  in  any  part  of  the 
plant .  .  .  Bloodroot  survives  in  only  a  few  favored 
localities  within  the  city  limits.  We  who  share  the 
knowledge  of  this  particular  patch  feel  like  fellow 
conspirators  as  we  keep  watch  in  early  April  ...  on  a 
certain  tree-studded  bank  that  we  pass  regularly  on 
our  morning  walks  .  .  . 
Good  fellowship,  the  exact  touch  of  the  scientific 

name,  flashes  of  sensuous  detail  beside  the  author's 
good-natured  piques,  an  evident  interest  in  nature 
lore,  a  touch  of  romance  and  of  the  absurd— all  mark 
the  Arcadian,  the  city  dweller  who  turns  to  nature  oc- 

casionally for  spiritual  relief,  at  times  traveling  to 
great  lengths  for  the  experience,  though  Mr.  Kieran 
makes  his  gesture  at  the  artifact  itself,  taking 
wonder,  as  he  does,  that  wild  nature  continues  to  ex- 

ist in  and  around  the  city. 

In  much  the  same  spirit,  Anne  Ophelia 
Dowden  has  provided  an  account  of  one  group  of 
wildlife  found  in  the  cities:  weeds  (Wild  Green 
Things  in  the  City,  Thomas  Y.  Crawell,  1972). 
Weeds  are  defined  as  plants  unwanted  by  man: 

where  they  grow  they  grow  despite  human  ef- 
forts to  destroy  them  or  to  ignore  their  presence. 

Most  city  weeds  are  found  in  "vacant"  lots. 
Other  weeds  grow  in  cracks  in  office 

buildings,  in  railroad  yards,  in  parks.  They  take 
part  in  the  collage  effect  of  city  life  in  contrast 
to  the  still  life  of  the  pastoral  landscape.  In 
parks  weeds  point  to  the  degree  of  human  con- 

trol imposed  on  nature.  On  a  "well-appointed" lawn  a  weed  is  taken  as  a  flaw. 
Miss  Dowden  observes: 

Whenever  man  ceases  to  be  watchful — if  he  fails  to 
repair  a  crack  in  the  sidewalk  or  remove  a  pile  of  dust 
in  a  corner — plants  will  appear.  And  if  large  areas  are 
opened  up— as  in  bombed-out  London  during  World 
War  II— they  will  soon  become  gardens  of  wild 
flowers.  Within  two  years  after  the  big  air  raids  of 
1940-41,  dozens  of  species  of  wild  plants  had  moved 
into  the  London  cellar  holes  and  piles  of  rubble.  In  the 

normal  times  of  the  1970's,  over  90  species  have  been 
found  in  New  York,  over  60  in  Denver,  over  130  in  Los 
Angeles. 

This  book  includes  the  author's  excellent  color 
illustrations  of  several  species  of  weeds,  with 
details  of  leaves,  roots,  flowers,  and  seeds;  a 
month-by-month  account  of  what  changes  to 
look  for;  a  discussion  of  how  plants  reproduce 
and  how  they  manage  to  do  so  in  the  city;  and 
definitions  of  basic  terms  where  these  come  up 
in  the  life  cycle  as  it  is  described. 

We  do  not  realize  all  our  relations  to  the  rest 
of  the  natural  world:  this  is  a  source  of  the 
wonder  Miss  Dowden  expresses.  She  takes 

pleasure  in  noting  that  people  are  often  the  un- 
knowing carriers  of  seeds  which  spread  the 

plants  they  consider  not  worth  noticing.  The 
book  concludes  with  a  list  of  all  species  of  wild 
plants  known  to  grow  in  New  York  City, 
Denver,  and  Los  Angeles. 

Among  human  beings,  great  shame  is  at- 
tached to  being  without  a  name.  Prisoners  learn 

this.  People  speak  of  defending  their  good  name 
and  of  making  a  name  for  themselves.  We  share 
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a  corresponding  desire  to  name  the  objects  of  ex- 
perience. 

Most  city  people  come  to  nature  with  an  ex- 
ceptionally limited  knowledge  of  the  names  for 

what  they  find.  It  may  be  that  part  of  the  un- 
easiness, blankness,  or  wonder  we  feel  in  the 

presence  of  nature  —  if  we  feel  these 
things — comes  from  the  lack  of  particularity  in 
our  means  of  speaking  and  thinking  about  what 
we  see  as  compared,  say,  to  that  provided  in 
abundance  and  broadcast  in  the  cities  and  in  the 
media. 
Many  nature  lovers,  some  marvelously 

geared,  have  taken  to  the  fields  to  learn  the 
names  of  the  wild  things  they  find  there.  Many 
school  children,  remaining  indoors,  have  had  to 
learn  the  names  of  many  things,  wildflowers  in- 

cluded, as  punishment  or  as  what  seemed  like 
punishment.  It  would  seem  foolish  to  use  these 
books  in  the  latter  way.  Still  who  can  say 
whether  knowing  the  names  of  the  natural  ob- 

jects we  actually  do  see  brings  us  any  "closer"  to 
them.  Wallace  Stevens  remarked: 

Words  add  to  the  senses.  The  word  for  the  dazzle 
Of  mica,  the  dithering  of  grass, 
The  Arachne  integument  of  dead  trees, 
Are  the  eye  grown  larger,  more  intense. 

("Variations  on  a  Summer  Day") 
City  Leaves  City  Trees  by  Edward  Gallob 

(Scrihners,  1972)  furnishes  a  means  of  iden- 
tifying trees  likely  to  be  found  in  American 

cities.  Mr.  Gallob  begins  with  a  series  of 
drawings  of  general  leaf  types,  followed  by  sets 
of  facing  pages  each  of  which  treats  a  species 
with  photographs,  short  descriptions  and 
photograms  (negative  images)  of  the  leaves.  The 
author  ends  by  telling  how  to  make  photograms 
and  how  to  go  about  collecting  tree  leaves,  twigs, 
flowers,  fruit  and  seeds.  The  text  is  mainy  fac- 

tual; the  illustrations  are  large  and  striking  and 
likely  to  appeal  to  anyone  curious  to  find  these 
trees. 

Curiosity  is  not  always  encouraged  by 

children's  books.  Many  early  Calvinists  con- 
sidered the  child's  inquiring  nature,  where  it 

surfaced,  as  evidence  of  depravity,  and  a  large 

proportion  of  the  first  American  children's 
books,  and  many  after,  had  little  to  do  with 
nature  or  curiosity  but  instead  earnestly  in- 

structed the  child  on  how  to  prepare  for  a  pious 
death. 

Early  in  the  nineteenth  century,  European 
fairy  tales  appeared  in  America  but  there  was 
strong  opposition  to  their  distribution.  Adults  of 

many  persuasions  argued  that  the  talking 
animals  and  other  unnatural  phenomena  en- 

dangered the  child's  soul  with  their  false  picture of  creation: 

Dialogue  between  wolves  and  sheep,  cats  and 
mice  ...  is  as  destructive  of  truth  and  morality  as  it 
is  contrary  to  the  principles  of  nature  and  philosophy. 

(Lyman  Cobb) 
As  spiritual  people  we  look  down  with  much  con- 

tempt upon  the  man  who  would  in  anything  compare 
us  with  the  lower  animals.  His  mind  is  mean  and 
quite  beneath  our  indignation. 

(Harriet  Martineau) 

As  antidotes  to  these  unnatural  tales,  dozens 
of  little  books  appeared  in  the  early  nineteenth 

century  that  sought  to  guide  youth  "from  the 
open  book  of  nature  to  the  duty  of  God."  Most  of 
these  works  proposed  a  novel  laboratory 
technique  which  must  have  fascinated  young 
naturalists  at  first,  although  the  repeated  ex- 

perience of  turning  over  a  rock  only  to  find  a 
moral  lesson  revealed  there  probably  dulled  the 
interest  of  the  normal  child.  While  the  dog  slept 

at  the  child's  feet,  for  example,  the  mother  was 
to  remark  on  its  fidelity  and  enduring  gratitude. 
The  mother  instructing  her  children  was  to 
teach  their  little  feet  to  turn  aside  from  the 
worm  and  to  spare  trampling  the  nest  of  the 
toiling  ant .  .  .  and  so  on. 

A  book  that,  on  the  other  hand,  takes  a  sub- 
ject virtually  everyone  in  the  city  has  some 

preconceptions  about  and  holds  these  up  to 
question,  notes: 

.  .  .  There  is  a  city  insect  that  is  not  hard  to  find.  Peo- 
ple everywhere  know  it  well.  They  spend  a  lot  of  time 

thinking  of  ways  to  get  rid  of  it,  and  the  rest  of  the 
time  they  prefer  not  to  think  of  it  at  all.  If  they  see 
one  in  their  house,  they  may  screech  with  horror  and 
try  to  kill  it  before  it  scurries  into  a  crack  and  dis- 

appears. The  lowly  cockroach  is  not  loved  by  man. 

{Cockroaches,  by  Joanna  Cole;  Morrow,  1971). 

The  author  proceeds  to  describe  the  cockroach's 
history,  habits,  and  chances  for  survival.  This  is 
all  very  well,  though  it  would  seem  that  people 
who  deal  with  cockroaches  on  a  day-to-day  basis 
know  at  least  as  much  about  their  habits  as  they 
care  to  as  it  is,  while  a  knowledge  of  the 

cockroach's  future  prospects  would  seem 
gratuitous;  an  unwanted  luxury,  in  a  sense. 

Moreover,  in  the  countryside  a  pest  comes  as 

God's  punishment  or  bad  luck  or  as  a  failure  to 
prepare;  in  the  city  which  has  landlords  and 
housing  authorities  cockroaches  also  have  a 
political  side,  standing  for  poor  conditions.  As 
much  as  dandelions  on  the  most  dignified  lawn, 
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cockroaches  have  come  to  involve  human  digni- 
ty. 

The  author  here  entertains  the  idea  there  may 
be  more  to  know  about  cockroaches  than  that. 
Her  method  is  to  gather  more  facts,  mainly 
around  the  question  of  how  cockroaches  have 
survived  despite  all  efforts  to  destroy  them; 
often,  as  the  author  notes,  by  exterminators 
who  arrive  in  unmarked  trucks.  Like  the  author 
of  Wild  Green  Things  in  the  City,  she  takes 

adaptation,  a  process  all  city  wildlife  has  ap- 
parently mastered,  as  a  center  of  discussion.  It 

turns  out  that  roaches  are  "living  fossils,"  hav- 
ing lived  in  the  same  form  for  the  last  300 

million  years;  that  they  not  only  eat  almost 
anything  but  can  eat  nothing  and  survive  for 
some  time;  that  they  carry  no  germs  harmful  to 

man,  are  actually  less  harmful  than  the  com- 
mon housefly;  and  that  in  any  event  they  can 

withstand  100  times  more  radiation  than  man 
and  seem  likely  ta>  survive  at  least  as  long  as 
man  will. 

In  the  city,  nature  tends  to  be  associated  with 
the  city  museums.  There  are  first  of  all  the 

natural  history  museums,  the  botanical  gar- 
dens, zoos,  and  aquariums,  which  house  many  of 

the  rarest  and  most  carefully  tended  examples 
of  nature  the  city  has  to  offer.  Then  also  the  city 
parks,  a  remarkable  number  of  which,  the  work 
of  Olmsted  and  his  associates,  reflect  principles 
of  landscape  design  learned  from  English 
landscape  paintings  found  in  the  art  museums 

that  are  often  placed  along  the  parks'  edge. 
Along  the  city  streets  many  trees  are  enclosed 

by  tiny  fences  and  controlled  as  to  growth,  giv- 
ing them  a  manned  as  well  as  a  treelike 

appearance;  several  trees  in  Central  Park  have 
been  furnished  with  cards  that  tell  their  names, 
plant  histories,  and  something  about  their 
physical  characteristics. 

A  book  about  the  city's  various  nature  collec- 
tions is  Collecting  for  the  City  Naturalist,  by 

Lois  J.  Hussey  and  Catherine  Pessino  (Crowell, 
1975),  in  which  the  authors  outline  several  ways 
to  gather  specimens  and  records  of  both  wild 
and  planted  city  nature. 

They  point  out,  for  example,  one  naturalist's 
collection  in  the  city  that  is  usually  ignored:  the 

rock  collection  that  consists  of  the  city's  stone 
buildings.  The  authors  cautiously  advise  the 
reader  to  choose  a  demolished  building,  of  which 
every  city  has  many,  for  collecting  specimens, 

and  explain  a  safe  and  easy  way  of  going  about 
this. 

They  also  explain  methods  for  collecting 
leaves,  preserving  bird  tracks,  keeping  ants,  and 
so  on,  with  nice  illustrations  by  Barbara  Neill, 
and  some  notes  on  what  original  research  any 
careful  observer  can  do.  These  are  projects  that 

appeal  to  the  reader's  curiosity;  aimed  par- 
ticularly at  those  interested  in  thinking  of 

themselves  as  "scientists,"  an  attitude  not 
overinsisted  upon  but  clearly  admired  by  the 
authors. 

A  naturalist  observing  nature  regards  himself 
as  an  observer;  as  a  constant  in  the  situation  he 
observes;  as  a  professional.  John  Kieran,  we 

know,  preferred  the  amateur's  pose,  describing 
nature  largely  in  "personal"  terms,  by  associa- 

tion, so  that  his  book,  although  it  contains  a 

great  many  facts,  is  probably  about  as  in- 
teresting as  he  himself  seems  to  a  reader.  Cer- 

tain associations  with  nature  are  widely  held: 

the  cockroach's  usual  reputation  and  the  low 
status  of  weeds  are  examples  of  popular 
associations  that  Miss  Dowden  and  the  other 

authors  mentioned  here  have  found  it  in- 
teresting to  explore,  as  evidence  of  how  nature, 

as  part  of  the  variousness  of  the  world,  both 
alters  and  is  altered  by  our  moods,  feelings,  and 
view  of  the  world. 

Still  another  way  of  looking  at  nature  is  that 
of  the  story  teller.  In  Make  Way  for  Ducklings 
(Viking,  1969),  Robert  McCloskey  tells  the  story 
of  a  family  of  ducks  looking  for  a  place  to  live. 
They  fly  past  the  wilderness,  where  they  notice 
predators  likely  to  make  life  uneasy  for  them, 
and  eventually  settle  on  a  tiny  island  in  the 
Charles  River  in  the  heart  of  Boston,  from 
which  they  fly  all  over  exploring  the  city. 

These  ducks  are  neither  completely  animals 
acting  like  people  nor  people  dressed  up  like 
animals,  and  seem  enough  like  both  for  us  to 
half-identify  with  them  and  so  half -see  the  city 
from  an  other-than-human  perspective.  Mrs. 
Mallard,  having  trained  her  children,  takes 
them  around: 

When  at  last  she  felt  perfectly  satisfied  with  them, 

she  said  one  morning:  "Come  along,  children.  Follow 
me,"  Before  you  could  wink  an  eyelash,  Jack,  Kack, 
Lack,  Mack,  Nack,  Ouack,  Pack  and  Quack  fell  into 
line,  just  as  they  had  been  taught  .  .  .  Mrs.  Mallard 

stepped  out  to  cross  the  road.  "Honk,  honk!"  went  the 
horns  on  the  speeding  cars.  "Qua-a-ack!"  went  Mrs. 
Mallard  as  she  tumbled  back  again.  "Quack!  Quack! 
Quack!  Quack!"  went  Jack,  Kack,  Lack,  Mack,  Nack, 

Ouack,  Pack,  and  Quack  . . ." 
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"The  attitudes,  beliefs,  and  values  acquired  by  children 
through  literature  will  exert  tremendous  influence  over 

their  adult  behavior"  —  Thomas  A.  More. 



An  Analysis  of  Wildlife  in  Children's  Stories 

by  THOMAS  A.  MORE,  Research  Forester,  USDA  Forest  Service, 
Northeastern  Forest  Experiment  Station,  Amherst, 
Massachusetts. 

ABSTRACT.  Urban  people  encounter  wildlife  in  various  ways.  One 
of  the  most  important  is  the  vicarious  encounter  with  animals  in 

children's  stories.  The  surprising  number  of  children's  animal 
stories  can  be  divided  into  three  categories,  each  of  which  affects 

children's  beliefs,  attitudes,  and  preferences  for  wildlife.  Because 
children's  stories  may  have  such  a  lasting  effect,  we  need  to  con- 

sider the  ways  in  which  animals  are  portrayed  in  them. 

T  JrBAN  children  come  into  contact  with 
wildlife  in  a  variety  of  ways.  My  purpose 

in  this  paper  is  to  discuss  some  of  these  types  of 
encounters,  and  the  effects  on  children,  with 

particular  emphasis  on  children's  stories. 
In  a  world  of  concrete  and  pavement,  animals 

once  common  have  long  since  disappeared,  and 
have  been  replaced  by  pigeons,  rats,  and  squirrels. 

An  occasional  raccoon's  visit  becomes  a  major 
event  in  a  suburban  neighborhood,  and  the 
appearance  of  a  deer  provides  a  topic  of  family 
conversation  for  days. 

To  a  child  growing  up  in  such  an  environment, 
the  opportunity  to  experience  some  types  of 
wildlife  is  severely  limited.  Yet  childhood  is  the 
very  time  when  we  are  subject  to  the  formation 
of  attitudes,  preferences,  beliefs  and  values  that 
will  govern  our  behavior  for  our  remaining 
adult  life.  Research  has  indicated  that 
preferences  for  recreational  activities  acquired 
in  childhood  are  major  determinants  of  adult 
recreational  preferences  (Sofrenko  and  Nolan 
1972,  Yeosting  and  Burkhead  1973,  Strong  1951). 
The  main  factor  in  generating  these  preferences 
is  frequency  of  participation  as  a  child.  I  believe 
a  similar  process  occurs  in  the  formation  of 
preferences  for,  or  aversions  to,  different 
species  of  wildlife.  The  more  frequently  a  child 
is  exposed  to  a  species,  the  more  familiar  he  or 
she  will  become  with  it,  and  the  greater  his  or 
her  preference  for  it  will  become. 

At  first  glance,  this  implies  that  only  pigeons, 

rats,  squirrels,  and  similar  city-dwelling 
animals  will  be  preferred  in  the  future.  Not 
true.  Some  people  like  pigeons;  others  only 
tolerate  them;  and  still  others  vilify  them.  Cer- 

tainly no  one  would  consider  the  rat  to  be  one  of 

the  animal  kingdom's  heroes.  At  the  same  time, 
there  is  every  indication  that  people  value  con- 

tacts with  bears,  deer,  and  other  animals  that 
occur  infrequently  in  urban  environments.  The 

basic  reason  for  this  is  that  people — and  es- 
pecially children — encounter  animals  in  other 

ways  than  by  simple  direct  observation. 

TYPES   OF  LEARNING 
ENCOUNTERS 

WITH   WILDLIFE 

When  children  learn  about  a  specific  animal, 
the  learning  will  be  the  result  of  one  of  three 
basic  types  of  encounters  with  wildlife:  direct 

natural  experiences,  direct  artificial  ex- 
periences, and  vicarious  experiences.  Direct 

natural  experiences  occur  when  a  child  en- 
counters an  animal  directly  in  its  natural 

habitat.  These  encounters  give  the  child  an  op- 
portunity to  observe  the  animal  and  its  behavior 

in  a  natural  setting.  Learning  in  this  kind  of  en- 
counter comes  from  simple  observation 

associated  with  curiosity.  This  sort  of  learning 
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has  generally  been  considered  inferior  to  learn- 
ing with  reward,  but  is  quite  potent  none- 

theless. In  fact,  in  learning  about  animals  com- 

monly found  near  a  child's  home,  observational 
learning  may  well  be  the  most  important  sort  of 
learning  because  it  occurs  with  greater  frequen- 

cy than  other  kinds  of  learning. 
Using  the  behavior  of  the  animal  in  its 

natural  habitat  as  a  referent,  then  the  infor- 
mational accuracy  of  direct  natural  experiences 

is  100  percent.  Through  these  encounters  the 
child  learns  that  a  flock  of  pigeons  can  be  at- 

tracted by  popcorn,  but  that  a  sudden  move- 
ment will  startle  them.  Or  that  squirrels  are 

agile  in  jumping  from  tree  to  tree,  and  that  they 
fear  dogs.  Or  that  rabbits  will  first  freeze  and 
then  run  away  if  frightened. 

But,  while  this  type  of  learning  may  be  fac- 
tually accurate,  its  overall  importance  is  severe- 

ly limited  by  the  urbanization  trends  mentioned 
above.  Animals,  of  course,  are  not  distributed 
evenly  over  the  landscape,  and  the  probability  of 
having  direct  natural  experiences  with  many 
species  is  quite  low.  Moreover,  though  cities  do 
support  a  variety  of  animal  species,  many  of 
these  animals  are  nocturnal  and  thus  are  active 
at  a  time  when  most  children  are  unable  to 
observe  them. 

The  second  type  of  encounter  with  wildlife  is 
the  direct  artificial  experience.  In  this  case,  the 
child  can  observe  the  animal  directly,  but  in  a 
situation  where  the  animal  is  removed  from  its 
natural  habitat.  Examples  include  zoos, 
museums,  circuses,  and  nature  study  programs 
in  schools.  Though  the  informational  accuracy 
of  such  encounters  may  be  fairly  high  thanks  to 

many  of  the  interpretive  signs  found  in  these  in- 
stitutions, it  is  substantially  less  than  in  direct 

encounters  because  the  animal's  environment  is 
not  natural,  and  because  the  animal's  behavior 
will  have  been  altered  in  some  way.  For  exam- 

ple, bears  in  the  wild  do  not  sit  up  and  beg  for 
marshmallows  as  do  bears  in  zoos;  birds  do  not 
live  in  sterile  glass  cases  surrounded  by  other 
birds  of  different  species  as  they  are  found  in 
museums;  and  certainly  no  one  would  claim  that 
the  behavior  of  circus  animals  even  comes  close 
to  that  of  animals  in  the  wild.  Thus,  though  the 
informational  accuracy  of  this  type  of  encounter 
is  fairy  high,  there  still  may  be  a  fair  amount  of 
misinformation  in  this  kind  of  encounter. 

The  primary  type  of  learning  associated  with 
these   encounters    is    still    the    observation- 

curiosity  kind,  but  in  some  cases  learning  with 
reward  is  possible.  For  instance,  many  zoos  and 
nature  centers  provide  quizboards  with  percep- 

tual rewards  like  flashing  lights  for  correct 

responses.  Thus,  the  child  is  rewarded  for  learn- 
ing about  the  animal. 

Generally,  the  direct  artifical  contact  with 
wildlife  is  the  least  important  of  the  three. 
Though  a  tremendous  demand  exists  for  these 
kinds  of  facilities,  I  doubt  that  the  average  child 
spends  a  great  deal  of  time  in  them  over  the 
course  of  a  year.  In  addition,  these  are  percep- 

tually rich  environments  with  so  large  a  number 

of  animals  competing  for  a  child's  attention  that 
the  child  may  not  learn  a  great  deal  about  any 

specific  one. 
The  third  type  of  encounter  with  wildlife  is 

the  vicarious  experience.  Here,  the  child  never 
comes  in  contact  with  the  animal  at  all,  but 

learns  about  it  indirectly  through  some  alter- 
native source.  Sources  of  this  type  of  experience 

include  television,  newspapers,  movies,  peers, 

adults,  and,  of  course,  children's  literature. 
It  is  with  this  vicarious  type  of  wildlife  con- 

tact that  the  factual  content  may  reach  a  low 

ebb.  To  be  sure,  there  are  many  factually  ac- 
curate television  shows  and  movies  about 

animals,  but  even  these  reach  the  child  only 
through  an  editor  who  may  choose  to  emphasize 
such  things  as  the  playfulness  of  immature 
members  of  a  species,  or  the  like.  It  is  hard  not 
to  view  the  main  subject  of  an  animal  show  as  a 
hero. 

It  is,  however,  in  children's  literature  where 
the  greatest  misinformation  occurs:  bears  in 
pants,  crows  with  hats,  ducks  mowing  lawns, 
squirrels  living  in  houses,  etc.  A  major  kind  of 
learning  involved  in  this  type  of  encounter  with 
wildlife  is  paired-associate  learning  (Stevenson 
1972).  In  this  type  of  learning,  words  that 
appear  together  frequently  become  associated. 
Thus,  children  come  to  learn  about  the  dy  fox, 
the  big  had  wolf,  the  slmv  turtle,  or  the  friertdly 
bunny.  In  fact,  these  adjectives  may  represent 
the  very  foundations  of  anthropomorphism.  It 

would  be  interesting  to  investigate  the  frequen- 
cies with  which  certain  adjectives  are  associated 

with  different  species. 
Vicarious  contacts  with  wildlife  may  well  be 

the  child's  single  most  important  source  of  con- 
tact. A  child  who  grows  up  in  the  city  may  have 

limited  opportunities  for  the  other  types  of 
wildlife   experiences,    but   opportunities  for 
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vicarious  contacts  are  virtually  unlimited. 

Moreover,  though  much  of  the  children's 
literature  dealing  with  animals  is  nonfiction, 
some  research  has  indicated  that  children  prefer 
fantasy  to  fact  in  their  stories.  This  could  cer- 

tainly be  expected  to  compound  the  problem  of 
informational  accuracy. 

ANIMAL  CHARACTERS  IN 

CHILDREN'S  STORIES 

Children's  books  can  be  placed  in  relatively 
few  categories,  including  adventure,  history, 
sports,  biography,  what  to  do  when  you  grow 
up,  etc.  And,  of  course,  animal  stories. 

To  estimate  the  importance  of  animal  themes 

as  a  topic,  I  used  the  title  index  of  Children's 
Books  in  Print  1972  (Xerox  1972),  to  make  a  list 

of  titles  that  included  either  "animal", 
"wildlife",  or  the  name  of  a  particular  type  of animal.  Stories  about  zoos  and  farms  were  also 
included  because  they  so  often  are  about 
animals.  In  some  cases,  this  resulted  in  the  in- 

clusion of  books  with  little  or  nothing  to  do  with 
animals.  For  instance,  a  story  about  Sitting 
Bull,  which  has  to  do  with  Indians,  not  animals, 
would  be  included.  On  the  other  hand,  this 
criterion  excluded  other  stories  containing 
wildlife  characters  because  no  mention  of  them 
was  made  in  the  title.  It  was  frustrating  to  have 
to  pass  up  such  obvious  contenders  as  Little  Red 
Riding  Hood  and  Baynbi  because  no  mention  of 
wildlife  occurred  in  their  titles. 

In  1972,  out  of  about  40,250  children's  books  in 
print,  5,473—13.6  percent— had  one  or  more 
animals  mentioned  in  the  title.  I  suspect  this 
figure  is  somewhat  low  because  of  the  problems 
with  the  criterion  mentioned  above,  but  I  have 
no  empirical  justification  for  this  belief. 
Moreover,  while  books  were  not  coded  into  the 
other  categories,  I  would  not  be  surprised  to 
hear  that  animal  books  were  the  single  most 

frequent  type  of  book  in  all  children's  literature. 

EFFECTS  OF  ANIMAL  TALES 

Children's  responses  to  and  preferences  for 
animal  themes  in  literature  vary  with  age  and 
story  content.  Arbuthnot  (1957,  1969)  suggests 
that  there  are  three  categories  of  animal  stories: 
ourselves  in  fur,  animals  as  animals  but  talking. 

and  animals  as  animals.  "Ourselves  in  fur"  is 
the  oldest  type  of  talking-beast  folk  tale.  In 

these  stories,  represented  by  Aesop's  Fables, 
The  Wind  in  the  Willows,  and  Peter  Rabbit,  the 
animals  talk  to  one  another  and  are  subject  to 
the  same  follies,  foibles,  and  virtues  as  humans. 
These  stories  are  preferred  by  the  youngest 
children,  perhaps  because  they  can  recognize 
characteristics  of  us  adults  in  the  characters. 
The  outraged  and  outrageous  malevolence  of  an 
infuriated  Donald  Duck  strikes  a  chord  within 
all  of  us.  Jan  (1969)  has  condemned  this  type  of 

tale  as  being  a  cornerstone  of  anthro- 
pomorphism. 

As  children  age,  however,  their  tastes  change 
and  they  come  to  prefer  the  more  complex  tales 
of  animals  as  animals— but  talking.  In  these 

stories,  represented  by  Kipling's  Jungle  Books 
or  Hans  Christian  Anderson's  Ugly  Duckling, 
the  animals  lack  all  human  attributes  except  the 
powers  of  thought  and  speech. 
The  third  type  of  animal  tale— animals  as 

animals — is  more  realistic  because  the  animals 
lack  all  human  attributes:  they  behave  only  as 
animals.  Examples  include  such  books  as 

Margurite  Henry's  horse  stories  and  The  Yearl- 
ing  by  Marjorie  Rawlings.  Arbuthnot  believes 

that  in  this  type  of  children's  fiction  animals  are 
portrayed  with  the  greatest  objectivity  and 
realism.  She  is  probably  correct.  Yet  it  is  impor- 

tant to  remember  that  what  is  objective  and 

realistic  to  a  specialist  in  children's  literature 
may  seem  somewhat  less  so  to  a  biologist. 
Statistically,  the  number  of  children  who 

manage  to  befriend  bobcats  or  who  have  the  op- 
portunity to  nurture  a  wounded  fawn  must  be 

quite  limited,  yet  city  children  may  come  to 
believe  that  this  is  a  standard  part  of  rural  life 
because  it  happens  all  the  time  in  books. 

Despite  the  claims  for  realism  and  objectivity 
in  the  third  type  of  story,  I  believe  that  it  is 
these  stories  that  contribute  most  to  popular 
misconceptions  about  wildlife.  In  Freudian 
terms,  these  stories  are  read  during  the  iden- 

tification and  latent  stages  of  development— the 
stages  where  children  acquire  the  beliefs  and 
values  that  will  govern  their  behavior  for  the 
remainder  of  their  lives. 

Some  people  have  argued  that  even  young 
children  can  differentiate  between  fantasy  and 
reality.  When  they  read  the  first  type  of  story 
(ourselves  in  fur),  they  know  that  the  rabbit  in 
their  yard  will  not  be  wearing  a  jacket  like  the 
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rabbit  in  the  book.  Similarly,  they  may  be  aware 
that  their  pets  or  the  animals  at  the  zoo  do  not 
talk  as  do  the  animals  in  the  second  type  of 
story.  But,  in  the  third  type  of  story,  fact  and 
fantasy  become  virtually  inseparable.  True,  the 
animals  do  not  talk  or  think  and  they  must 
struggle  for  survival,  but  they  are  just  as  often 
given  human  emotional  characteristics  such  as 
loneliness,  sadness,  joy,  and  so  forth.  Consider 

the  powerful  effect  that  a  story  like  The  Yearl- 
ing must  have  on  a  susceptible  child.  In  this 

story  the  pet  fawn  must  eventually  be  shot 
because  it  has  been  eating  the  garden.  What 
effects  might  this  type  of  story  have  on 
children's  attitudes  toward  deer? 

The  attitudes,  beliefs,  and  values  acquired  by 

children  through  literature  will  exert  tremen- 
dous influence  over  their  adult  behavior.  The 

preferences  for  and  aversions  to  different 
species  obtained  in  childhood  stick  with  us  for  a 
long  time.  And  these  preferences  may  well  be 
the  cause  of  significant  problems  for  wildlife 
management. 

Proverbial  among  such  problems  is,  of  course, 

the  sad  case  of  "the  big  bad  wolf".  The  image  of 
the  wolf  in  children's  media  is  thought  to  have 
been  a  major  factor  in  its  almost  complete 
elimination  throughout  most  of  the  United 
States.  Fortunately,  the  wolf  now  seems  to  be 
getting  some  better  press  (Erickson  1970). 

But  other  management  problems  persist.  The 
rapid  growth  of  anti-hunting  sentiment  in  the 
United  States  (Klein  1973)  is  probably  at  least 

partially  attributable  to  such  children's  stories 
as  Bambi  and  The  Yearling.  Whatever  one 
thinks  of  hunting,  wildlife  managers  feel  that  it 
is  one  of  their  most  important  management 
tools  for  controlling  wildlife  populations.  In 
many  areas,  deer  herds  have  proliferated  to  a 
point  where  they  may  do  irreparable  damage  to 
their  habitat.  Yet  the  sentiment  against  hunting 

them  may  be  so  strong  as  to  force  a  court  deci- 
sion on  the  issue. 

Yet  another  important  problem  in  many 
National  Forests  and  National  Parks  comes 

from  people-bear  interaction.  Rangers  in 
Shenadoah  National  Park  (Wissinger  197 Jt,  per- 

sonal communication)  have  told  me  that  much 
of  their  time  is  spent  protecting  people  from 
bears   (or   perhaps   visa  versa).  Not  only  do 

children  want  to  see  bear  cubs,  but  frequently 
they  will  fight  one  another  to  get  close  enough  to 
pet  one.  These  are  dangerous  tactics  if  the  adult 
female  bear  should  be  nearby. 
Why  this  extreme  desire  to  touch  a  bear? 

Bears  are  one  of  the  most  popular  subjects  in 

children's  books.  Consider  the  image  they  pre- 
sent. Occasionally  they  play  the  villian,  as  in  the 

Uncle  Remus  stories;  but  more  often  they  are 

portrayed  as  being  slightly  dull  and  rather  com- 
ic, as  in  the  story  of  Goldilocks  and  the  Three 

Bears.  Movies  and  television  shows  often  focus 
on  bear  cubs  enjoying  romps  through  field  and 
forest.  Is  it  any  wonder  that  children  love  bears? 
We  could  examine  other  wildlife  people 

problems  in  the  same  light,  but  the  key  point  is 
that  the  image  of  animals  created  in  childhood 
tends  to  persist.  The  content  of  this  image  will 
be  dependent  on  the  information  the  child 
receives  about  the  animal.  With  successive 

generations  growing  up  in  large  cities,  a  prime 

source  of  such  information  is  children's 
literature.  Just  as  the  women's  liberation  move- 

ment is  concerned  with  how  women  are  por- 
trayed in  this  literature,  so  we  must  be  concern- 

ed with  the  image  of  the  natural  environment  it 

presents. 
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"Attitudes  most  difficult  to  transfer  through  elemen- 
tary school  environmental  education  programs  are 

those  that  concern  natural  ecological  processes  such  as 

the  life-death  cycle  of  living  organisms"  -  John  C.  Ben- 
jamin, George  H.  Moeller,  and  Douglas  A.  Morrison 
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ABSTRACT.  A  modified  semantic  differential  was  developed  to 

measure  environmental  attitudes  of  sixth-graders.  Classes  were 
selected  to  represent  different  socioeconomic  and  residence 
backgrounds  and  degrees  of  previous  exposure  to  structured  en- 

vironmental programs.  Results  indicate  that:  exposure  to  en- 
vironmental education  fosters  favorable  environmental  attitudes; 

socioeconomic  background  and  exposure  to  environmental  educa- 
tion do  not  influence  attitudes  toward  familiar,  nonwater  natural 

elements;  urban  students  from  low  socioeconomic  neighborhoods 
are  unfamiliar  with  natural  processes  involving  water  resources; 
attitudes  most  easily  transferred  identify  man  as  a  contributor  to 
environmental  problems;  and  attitudes  most  difficult  to  transfer 
deal  with  ecological  processes.  Results  provide  a  way  to  measure 

children's  environmental  attitudes  and  suggest  a  way  to  develop 
environmental  programs  for  specific  student  groups. 

'PhE  INCREASED  EMPHASIS  placed  on environmental  education  in  public  schools  is 
an  important  development  of  the  contemporary 

ecology'  movement.  The  transfer  of  knowledge 
about  environmental  systems  is  basic  to  success- 

ful environmental  education  programs.  But  an 
equally  important  result  of  environmental  edu- 

cation is  the  extent  to  which  the  students' 
attitudes  are  changed  by  their  exposure  to  such 
programs  (Caldwell  1970).  Studies  have  been 
carried  out  to  test  retention  and  cognitions,  but 
the  effect  on  attitudes  of  exposure  to  environ- 

mental education  has  gone  largely  unexplored. 
A  device  for  measuring  attitudes  toward  the 

environment  would  be  of  value  for  identifying 

students'  attitudes  before  they  embark  on  an  en- 

vironmental education  program.  With  this  in- 
formation, the  instructor  could  put  additional 

effort  into  areas  where  the  students'  en- 
vironmental attitudes  are  poor,  and  spend  less 

time  on  topics  toward  which  they  already  have 
favorable  attitudes.  The  same  measuring  device 

could  be  used  to  determine  change  in  en- 
vironmental attitude  after  the  program  has 

been  completed. 
The  purpose  of  this  study  was  to  develop  and 

test  a  method  of  detecting  differences  in  elemen- 

tary school  children's  environmental  attitudes, 
and  to  use  the  method  to  find  possible  reasons 
for  differences  between  children  exposed  to 
structured  environmental  education  programs 
and  those  not  exposed. 
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THE  STUDY  GROUPS 

Three  study  groups  were  drawn  from  sixth- 
grade  public  school  students — one  school  within 
the  city  of  Syracuse,  New  York,  and  two  schools 
in  a  nearby  suburban  community.  A  fourth 
study  group  consisted  of  graduate  students  and 
faculty  at  the  State  University  of  New  York 
College  of  Environmental  Science  and  Forestry. 

The  first  study  group  consisted  of  35  sixth- 
grade  students  from  a  school  in  an  aging 
residential  neighborhood  in  Syracuse,  New 
York.  The  median  family  incomes  for  the  two 
census  tracts  from  which  the  students  were 
drawn  were  $7,241  and  $7,600  and  the  median 
housing  values  were  $12,500  and  $15,200  (U.S. 
Bureau  of  Census  1970).  This  group  had  not  been 

exposed  to  a  structured  environmental  educa- 
tion program. 

The  second  group  consisted  of  37  students 
from  a  sixth-grade  class  at  a  school  2  miles  from 
the  center  of  a  suburban  community.  The  newly 
constructed  building  is  in  a  rural  setting,  with  a 
woods  bordering  on  the  school  playground.  The 
median  family  income  in  the  suburban  com- 

munity was  $14,625  and  the  median  housing 
value  was  $32,000.  No  special  effort  had  been 
made  to  teach  the  students  about  conservation 
or  the  environment. 

The  third  student  group  consisted  of  18  sixth- 
grade  students  who  attended  a  renovated 

former  high  school  near  the  center  of  the  subur- 
ban community.  The  median  family  income  and 

the  median  housing  value  were  the  same  as  for 
the  other  suburban  school.  This  group  had  been 

engaged  in  a  coordinated  environmental  educa- 
tion program  during  the  school  year  before  the 

study. 
The  final  group,  our  criterion  group,  was 

made  up  of  12  faculty  members  and  graduate 
students  from  the  State  University  of  New  York 
College  of  Environmental  Science  and  Forestry 
at  Syracuse  University,  Syracuse,  New  York.  It 
was  assumed  that  these  individuals,  all  of  whom 

had  at  least  5  years  of  college-level  study  in 
some  aspect  of  the  natural  environment,  held 
ideal  environmental  attitudes. 

STUDY  PROCEDURE 

The  optimal  device  for  measuring  en- 
vironmental attitudes  should  sample  attitudes 

on  a  wide  range  of  environmental  topics.  The 

method  should  measure  specific  attitudes  about 

environmental  topics  (e.g.  the  role  of  decomposi- 
tion, air  pollution,  etc.).  It  should  also  measure 

the  intensity  of  an  attitude  so  that  change  in  at- 
titudes could  be  detected. 

To  meet  these  criteria,  a  technique  was 
developed  that  used  24  color  slides  of  various 
natural  and  man-dominated  environments  and 
elements  in  these  environments.  A  modified 
form  of  the  semantic  differential  was  used  to 
solicit  attitudes  toward  the  scenes  (Osgood  et  al. 
1957).  The  semantic  differential  was  adjusted  to 
the  comprehension  level  of  the  sixth-grade 
students.  The  test  instrument  was  set  up  so  that 
students  could  judge  each  of  the  slides  in  terms 

of  three  adjective  pairs;  beautiful-ugly;  bad- 
good;  happy-sad.  The  range  of  alternatives 
between  descriptive  adjective  pairs  on  each 
semantic  scale  was  limited  to  five:  e.g.,  very 
good,  good,  neither  good  nor  bad,  bad,  and  very 
bad. 
The  order  in  which  the  adjective  pairs 

appeared  for  each  of  the  24  slides  was  randomly 
determined.  However,  in  each  instance  the 

polarity  of  the  second  adjective  pair  was  revers- 
ed. Combined  with  the  random  order  of  oc- 

currence, this  reversal  of  polarity  forced  the 
students  to  read  each  of  the  alternatives  careful- 

ly. The  reversal  also  helped  to  break  up  response 
patterns  like  marking  all  the  choices  in  one 
column.  Thus,  a  typical  set  of  scales  for  a  slide 
was: 

Very  Beautiful    Neither  ugly    Ugly       Very 
beautiful  nor  beautiful  ugly 

Very  bad 
Bad Neither  good    Good 

Very 

nor  bad 

good 

Very Happy 

Neither  hap-    Sad 

Very 

happy 

py  nor  sad sad 

DATA  ANALYSIS 

Individual  student  responses  on  each  scale 
were  assigned  numerical  scores  as  follows: 

1  =  VERY:         Good,  beautiful,  or  happy 
2  =  Good,  beautiful,  or  happy 
3  =  NEITHER:  Good  nor  bad 

Beautiful  nor  ugly 

Happy  nor  sad 4  =  Bad,  ugly  or  sad 
5  =  VERY  Bad,  ugly  or  sad 
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An  average  response — one  for  each  slide 
scene— was  obtained  from  each  subject  by  ad- 

ding the  three  scale  score  responses  and  dividing 
by  three.  This  score  provided  an  indiction  of  the 

student's  relative  attitude  toward  the  particular 
slide  scene. 

Scheffe's  method  for  multiple  comparisons 
(Guenther  196Jf)  was  used  to  compare 
statistically  the  group  response  distribution  of 
each  elementary  school  group  with  those  of  the 
criterion  group  for  each  scene.  The  null 

hypothesis  tested  was  that  the  response  dis- 
tribution of  each  of  the  student  groups  was  the 

same  as  that  of  the  criterion  group.  The 
magnitude  and  direction  of  differences  between 
the  responses  of  individual  elementary  school 
groups  and  those  of  the  faculty  and  graduate 
student  criterion  group  provided  the  basis  for 

evaluating  the  impact  of  organized  environmen- 

tal education  on  elementary  school  students'  en- vironmental attitudes. 

STUDY  RESULTS 

In  discussing  results,  the  study  groups  will  be 
referred  to  as  follows: 

Criterion — Faculty    and    graduate    student 
group 

High    E.E.— High    socioeconomic   suburban 
group  with  environmental  education 

High  N.E.E. — High  socioeconomic  suburban 
group  with  no  environmental  education 

Low     N.E.E. — Low     socioeconomic     urban 
group  with  no  environmental  education 

ENVIRONMENTAL  ATTITUDES, 
EDUCATION  AND 
SOCIOECONOMIC 
BACKGROUND 

The  average  group  responses  to  each  of  the  24 
slide  scenes  and  results  of  statistical  tests  are 
shown  in  table  I.  Scenes  in  table  1  are  arranged 
so  that  statistically  significant  differences 
between  student  groups  and  the  criterion  group 
can  be  examined  for  possible  factors  that  un- 

derlie particular  attitudes,  e.g.,  whether  group 

differences  are  due  to  exposure  to  organized  en- 
vironmental education  programs,  to  socioeco- 

nomic or  urban  background,  to  residence  ex- 
posure, or,  perhaps,  to  age. 

Attitudes  toward  scenes  1  through  9  (table  1) 
did  not  show  statistically  significant  differences 
between  any  of  the  student  groups  and  the 
cirterion  group.  Most  notably,  these  scenes 
describe  nonwater  natural  landscape  features 
and  wildlife.  The  littered  street  scene  also 

appears  in  this  category.  Environmental  educa- 
tion programs  that  concentrate  on  these  aspects 

of  the  environment  may  help  to  improve  student 
understanding  of  the  processes  represented  but 
would  not  substantially  change  their  already 
desirable  attitudes. 

Students  in  the  Low  N.E.E.  group  held 
significantly  different  attitudes  toward  scenes 
10  through  14  from  those  of  the  other  groups 
(table  1).  This  difference  may  be  accounted  for 
by  their  lack  of  everyday  exposure  to  the 
processes  shown  in  these  scenes.  Although 
seashores  and  swamps  are  valuable  elements  of 
natural  environments,  urban  students  from 
lower  socioeconomic  groups  are  less  likely  to  be 
exposed  to  them  than  suburban  students  from 
higher  socioeconomic  backgrounds.  Except  for 
the  scene  showing  pine  sawfly  larvae,  all  scenes 
in  this  group  involve  water  in  some  form.  It 
would  seem  that  for  the  most  immediate 
benefit,  an  environmental  education  program 

directed  toward  inner  city  school  child^'en 
should  be  developed  around  water  resource  uses. 
Regardless  of  socioeconomic  background, 

students  who  were  not  exposed  to  the  en- 
vironmental education  program  held 

significantly  higher  attitudes  about  aspects  of 
the  environment  shown  in  scenes  15  through  21 

(table  1).  Most  of  these  scenes  show  man-altered 
environments  or  man-made  inventions  that  may 
have  adverse  environmental  effects.  Here  lies 

the  most  dramatic  impact  of  an  organized  en- 
vironmental education  program — to  clarify  the 

role  that  man  plays  in  influencing  the  operation 
of  natural  environmental  systems. 
Regardless  of  socioeconomic  background, 

residence,  or  exposure  to  environmental  educa- 
tion, all  student  groups  held  significantly 

different  attitudes  from  those  of  the  criterion 

group  toward  scenes  22  throgh  24  (table  1).  The 
scenes  that  showed  natural  processes,  fungi  on  a 
log  and  the  skeleton  of  a  deer,  were  given  lower 
attitude  ratings,  and  the  scene  of  housing 
development  was  given  a  higher  attitude  rating 
by  student  groups  than  by  the  cirterion  group. 

Thus,  study  results  suggest  that  natural  en- 
vironmental processes— recycling  through  the 
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Table  1.— Average  responses  to  slide  scenes  and  statistical  differences 
between  groups 

Group  mean attitude  toward  scene 
Slide  scene 

Criterion 
High  E.E. High  N. E.E. 

Low  N. E.E. 

1.  Mountain  lake 1.56 1.65 1.63 1.74 
2.  High  mountains 1.64 1.59 

1.55 
1.91 

3.  Deer  in  field 1.67 1.39 
1.34 1.48 

4.  Farm  country 1.72 1.57 1.46 1.46 
5.  Desert 2.00 2.33 2.25 

2.57 

6.  Shed  in  woods 2.00 
1.80 

2.12 2.38 
7.  Prairie  dog 
8.  Rattlesnake 

2.14 1.69 
1.65 

2.21 2.58 
3.02 

3.00 
3.10 9.  Littered  street 4.42 4.50 4.59 
4.21 

10.  Seashore 
1.69 2.09 1.89 

2.51* 

11.  Swamp 
2.47 

2.96 
3.21 

3.62* 

12.  Pine  sawflv  larvae 3.06 3.37 3.77 

4.15* 

13.  Sludge  pit" 

4.14 4.00 4.05 

3.06* 

14.  Polluted  stream 4.33 4.06 3.70 

3.52* 

15.  Subway  station 
3.33 

3.02 

2.81* 

2.54* 

16.  Downtown  street 3.53 
2.96 

2.73* 

1.90* 

17.  Airport 3.56 3.07 

2.71* 

2.30* 

18.  Jet  airplane 3.64 2.98 

2.70* 
2.05* 

19.  City  buildings 
20.  Old  houses 

3.89 3.45 

2.87* 

2.41* 

4.09 
3.48 

3.39* 
3.25* 

21.  Air  pollution 
4.20 3.79 

3.41* 

2.84* 

22.  Fungi  on  log 2.08 

2.72* 

3.08* 

3.65* 

23.  Skeleton  of  deer 
2.78 

3.61* 

3.76* 
3.86* 

24.  Housing  development 3.64 

2.37* 

2.11* 
1.52* 

*Response  difference  statistically  significant  at  the  .05  level  between  criterion  and  student 
group  using  Sheffe's  method. 

life  cycle— cannot  easily  be  taught  to  elemen- 
tary school  children.  Similarly,  elementary 

school  children  have  difficulty  understanding 

the  impact  of  man-made  alterations  on  the  func- 
tioning of  natural  ecosystems. 

RESULTS  BY  KIND  OF  SCENE 

The  24  slides  were  classified  as  (1)  natural  en- 
vironments, (2)  wildlife,  Z3)  natural  processes, 

(4)  man-altered  environments,  (5)  pollution,  and 
(6)  modern  inventions  (table  2).  The  following 
differences  in  responses  were  found  within 
these  categories: 

Natural  Environments 

The  natural  environments  category  contained 
five  scenes  of  natural  areas  with  no  evidence  of 

man's  influence  (table  2).  The  Low  N.E.E.  group 
gave  significantly  more  negative  responses  to 
the  swamp  and  seashore  slides  than  did  the 
criterion  group  (table  1).  It  might  be  surmised 
that  the  children  in  this  group,  from  urban 
families  with  limited  income,  had  not  had  the 
opportunity  to  visit  the  seashore  as  frequently 
as  the  children  from  higher  income  families. 

Table  2.— Scenes  classified  according  to 

environmental  category  depicted  ̂  

Natural  Environments 

Mountain  lake  (1) 
High  mountains  (2) Desert  (5) 
Seashore  (10) 
Swamp  (11) 

Wildlife 

Deer  in  field  (3) 
Prairie  dog  (7) 
Rattlesnake  (8) 

Natural  Processes 

Pine  sawfly  larvae  (12) 
Fungi  on  log  (22) 
Skeleton  of  deer  (23) 

Modem  Inventions 

Airport  (17) 
Jet  airplane  (18) 

Man- Altered  Environments 

Farm  country  (4) 
Shed  in  woods  (6) 
Subway  station  (15) 
Downtown  street  (16) 
City  buildings  (19) 
Old  houses  (20) 
Housing  development  (24) 

Pollution 

Littered  street  (9) 
Sludge  pit  (13) 
Polluted  stream  (14) 
Air  pollution  (21) 

a  Number   in   parenthesis   refers   to  scene  number  in 
Table  1. 

Therefore,  they  responded  from  a  position  of  un- 
familiarity,  which,  in  this  case,  fostered  a 
negative  environmental  attitude.  Students  in 
the  High  E.E.  and  High  N.E.E.  groups  shared 
similar  attitudes  about  these  scenes.  Thus, 
results  indicate  that  environmental  education 
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programs  do  not  substantially  influence  already 
favorable  student  attitudes  toward  natural  en- 
vironments. 

Wildlife  Scenes 

The  wildlife  category  contained  three  slide 
scenes  (table  2).  No  statistically  significant 
differences  were  found  between  any  of  the  stu- 

dent groups  and  the  criterion  group.  All  student 
groups,  regardless  of  their  exposure  to  en- 

vironmental educaton  or  socioeconomic 
background,  rated  wildlife  scenes  in  the  same 
way  as  the  criterion  group. 

Natural  Processes 

The  three  slides  in  the  natural  processes 
category  were  used  to  determine  student  at- 

titudes toward  the  vital  processes  of  returning 
nutrients  to  the  soil  through  the  natural  life  cy- 

cle (table  2).  The  Low  N.E.E.  group  held 
significantly  more  negative  attitudes  toward  all 
three  of  these  scenes  than  the  criterion  group. 
Both  the  High  E.E.  and  High  N.E.E.  groups 
held  significantly  more  negative  attitudes 
toward  the  fungi  on  log  and  skeleton  of  deer 
scenes  (table  1).  These  results  suggest  that 
regardless  of  socioeconomic  level  or  previous  ex- 

posure to  environmental  education  programsn 

the  attitudes  of  sixth-grade  elementary  school 
students  toward  natural  processes  that  operate 
in  environmental  systems  are  relatively  consis- 
tent. 

Modern  Inventions 

The  modern  inventions  category  contained 
two  slides  of  airplanes  (table  2).  These  scenes 

were  included  to  ascertain  students'  attitudes 
toward  modern  inventions  that  account  for  a 
great  deal  of  environmental  damage.  Both  the 
High  N.E.E.  and  Low  N.E.E.  held  significantly 
more  favorable  attitudes  toward  these  two 
scenes  than  the  criterion  group.  Noise  and  air 
pollution  caused  by  airplanes  do  not  appear  to 
be  recognized  by  students  who  are  not  exposed 
to  environmental  education.  These  subjects 
were  covered  during  the  environmental  educa- 

tion program  of  the  High  E.E.  group.  Their  at- 
titudes compared  closely  with  those  of  the 

criterion  group  (table  1). 

Man-altered  Environments 
This  category  contained  seven  slides  showing 

human  alterations  of  the  natural  environment 

of  various  intensities  (table  2).  The  scenes  rang- 

ed from  very  little  alteration  (shed  in  woods)  to 
complete  human  domination  of  the  environment 
(city  buildings). 

Except  for  sheds  in  woods  and  farm  country, 
the  High  N.E.E.  and  Low  N.E.E.  groups  held 
significantly  more  positive  attitudes  toward  all 
scenes  depicting  man-altered  environments 
than  did  the  criterion  group.  The  response  of  the 
High  E.E.  group  was  nearly  identical  to  that  of 
the  criterion  group  on  all  scenes,  except  that 
they  held  a  significantly  more  positive  attitude 
toward  the  housing  development  scene  (table  1). 
These  results  suggest  that  organized  en- 

vironmental education  programs  significantly 

alter  students'  attitudes  toward  the  effect  of 
mans'  development  activities  on  environmental 
systems. 
The  attitudes  of  all  three  of  the  student 

groups  differed  most  from  those  of  the  criterion 
group  on  the  scene  depicting  housing  develop- 

ment. All  student  groups  held  significantly 
more  positive  attitudes  than  the  criterion  group 
did.  The  criterion  group  evidently  saw  much 
more  in  this  scene  than  did  the  students. 

Regardless  of  exposure  to  organized  en- 
vironmental education  programs,  elementary 

school  children  appear  to  lack  the  sophistication 
of  thought  required  to  associate  urban  housing 

development  with  overpopulation  and  the  quali- 
ty of  life. 

Pollution 

Environmental  pollution  was  shown  in  four 
slide  scenes  (table  2).  The  Low  N.E.E.  group 
held  significantly  higher  attitudes  toward  three 
of  the  four  scenes  than  did  the  criterion  group. 
Both  the  High  E.E.  and  High  N.E.E.  groups  had 
attitudes  like  those  of  the  criterion  group  (table 
2).  With  the  possible  exception  of  the  littered 
street,  the  scenes  in  the  pollution  category 

should  have  been  equally  familiar  to  all  the  sub- 
jects. These  results  suggest  that  attitude  toward 

pollution  is  more  a  function  of  residence  than  of 
exposure  to  environmental  education. 

All  test  groups  expressed  their  most  negative 
attitude  toward  the  littered  street  scene.  The 
fact  that  all  groups  unanimously  gave  this  scene 
the  most  negative  response  is  perhaps  testimony 

to  the  numerous  and  widely  publicized  anti- 
litter  campaigns  waged  over  recent  years. 

The  results  obtained  in  this  category  show  a 

wide  disparity  in  the  subject's  abilities  to  dis- 
tinguish between  a  natural  and  polluted  condi- 
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tion.  The  criterion  group  made  a  very  obvious 
and  emphatic  distinction  between  a  natural  area 
with  no  evidence  of  environmental  damage  and 
an  almost  hopelessly  polluted  situation.  The 

High  E.E.  group's  reactions  were  quite  obvious 
but  not  as  emphatic.  By  comparison,  the  High 
N.E.E.  group  made  little  differentiation.  The 
Low  N.E.E.  group  actually  held  a  more  positive 
attitude  toward  the  polluted  stream  than  they 
did  toward  the  swamp. 

CONCLUSIONS 

The  following  conclusions  appear  to  be  ap- 
propriately drawn  from  results  of  this  study: 

•  The  slide  evaluation  technique  is  a  workable 
method  for  measuring  sixth-grade  school 
children's  environmental  attitudes. 

•  The  concepts  on  which  the  attitude-measuring 
method  depends  do  not  appear  to  be  difficult 
for  elementary  school  students  to  understand 
or  accpt. 

•  Children  exposed  to  an  organized  environmen- 
tal education  program  held  attitudes  about 

various  environmental  conditions  significant- 
ly different  from  those  of  children  who  receiv- 

ed little  or  no  exposure  to  environmental 
education.  Attitudes  of  children  who  were  ex- 

posed to  environmental  education  programs 
were  more  comparable  to  those  of  college- 
trained  environmental  specialists  than  to 
those  of  children  who  had  received  little  ex- 

posure to  environmental  education. 

Neither  socioeconomic  background  nor  ex- 
posure to  an  environmental  education 

program  influenced  already  favorable  student 
attitudes  toward  familiar  nonwater  elements 
of  natural  environments. 
Children  from  lower  socioeconomic  levels  and 
with  urban  backgrounds  would  benefit  most 
from  environmental  education  programs 
oriented  toward  unfamiliar  natural  processes, 

particularly  water-resource  uses. 
Attitudes  most  easily  transferred  through 
elementary  school  environmental  education 
programs  are  those  that  relate  the  role  that 
man  plays  as  a  contributor  to  environmental 

problems. 
Attitudes  most  difficult  to  transfer  through 
elementary  school  environmental  education 
programs  are  those  that  concern  natural 

ecological  processes  such  as  the  life-death  cy- 
cle of  living  organisms. 
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"In  general,  the  qualitative  studies  find  considerable 
positive  influence  for  urban  children  in  camp  and  out- 

door education  experiences.  .  .  .The  findings  from  quan- 

titative studies  provide  a  less  optimistic  perspective"  - 
William  R.  Burch,  Jr. 
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Urban    Children  and  Nature: 

A  Summary  of  Research  on  Camping 
and  Outdoor  Education 

by  WILLIAM  R.  BURCH,  Jr.,  Associate  Professor  of  Forestry  and 
Sociology,  School  of  Forestry  and  Environmental  Studies,  Yale 
University. 

ABSTRACT.  This  paper  reports  the  preliminary  findings  of  an  ex- 
tensive bibliographic  search  that  identified  studies  or  urban 

children  in  camp  and  outdoor  education  programs.  These  studies 
were  systematically  abstracted  and  classified  qualitative  or  quan- 

titative. Twenty-five  percent  of  the  abstracted  studies  were  quan- 
titative. The  major  findings,  techniques  of  study,  and  policy 

suggestions  of .  the  studies  are  summarized.  In  general,  the 
qualitative  studies  report  considerable  positive  influence  for  urban 
children  involved  in  camp  and  outdoor  education  experiences.  The 
quantitative  studies  find  only  slight  changes  or  changes  for  only  a 
small  proportion  of  the  campers.  The  changes  reported  in  the  quan- 

titative studies  are  often  attributed  to  the  break  in  routine  or  to  the 

class  backgrounds  of  the  campers  rather  than  to  the  camp  ex- 
perience. This  paper  suggests  that  more  refined  quantitative 

research  and  more  modest  qualitative  research  are  needed. 

Qhildren,    nature    and    urban 
PLACES  are  topics  rich  in  published 

studies.  Perhaps  such  a  richness  reflects  our 
overwhelming  expectations  for  all  three. 
Children  represent  a  hope  for  an  improved 
future.  Nature  has  been  the  green  innocence 
from  which  we  have  extracted  our  material 
riches  and  to  which  we  return  in  search  of  our 

self-understanding  (Burch  1971).  Urban  places 
are  where  most  of  us  continue  to  live,  in  some 
mixture  of  pride  and  despair.  Still,  it  remains  an 

interesting  question  whether  hope  and  in- 
nocence can  cure  our  despair. 

This  paper  will  take  no  steps  toward  answer- 
ing such  large  questions.  Even  when  we  take  a 

very  much  narrower  topic  such  as  outdoor 
education  and  camp  programs  for  urban 
children  we  find  a  wide  divergence  of  ap- 

proaches. There  are  those  whose  primary  in- 
terest is  in  observing  the  regularities  of 

behavior  which  occur  in  such  settings.  There  are 

those  whose  primary  interest  is  in  ensuring  that 

urban  children  enjoy  and  appreciate  their  con- 
tact with  nature.  And  finally  there  are  those 

who  think  that  urban  life  could  be  made  more 
vital  and  humane  if  natural  settings  were  part 
of  all  urban  design. 

In  general,  these  three  approaches  tend  to 
divide  among  professional  specialties.  Persons 
concerned  with  behavior  tend  to  be  academic 
researchers  such  as  geographers,  psychologists, 

sociologists,  physiologists,  and  physical  educa- 
tion specialists.  Persons  concerned  with  the 

child's  enjoyment  tend  to  be  educators,  camp 
managers,  social  workers,  and  so  forth.  Persons 
concerned  with  nature  in  the  city  tend  to  be 
architects,  foresters,  parks  and  recreation 

specialists,  and  so  forth.  Except  for  this  sym- 
posium these  three  groups  seldom  meet 

together,  seldom  read  one  another's  journals  or 
other  writings  and  seldom  consider  the  ex- 

istence of  the  other  groups  except  to  assign  the 
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responsibility  for  solving  "people"  problems  or 
"design"  problems  or  "management"  problems 
to  one  of  the  other  groups.  Our  vision  needs  to  be 
enlarged. 

As  a  start,  I  offer  the  preliminary  findings  of 

an  extensive  bibliographic  search  which  iden- 
tified studies  on  urban  children  in  camp  and 

outdoor  education  programs.  From  this  search 
my  students  and  I  identified  over  200  items 

which  could  be  called  "studies"  (articles  with  a 
reasonably  systematic  report  of  observed 
relationships).  Reports  and  articles  which  were 
mostly  polemical  or  basically  operational  (how 
to  keep  the  plumbing  working)  were  omitted. 
The  others  were  systematically  abstracted  and 
classified  by  whether  the  reported  observations 

were  "qualitative"  or  "quantitative." 
The  following  pages  report  some  of  our  find- 

ings. I  will  first  indicate  something  of  the 

differences  between  the  qualitative  and  quan- 
titative studies.  Then  I  will  summarize  the 

material  that  has  been  abstracted.' 

QUALITATIVE  STUDIES 

This  term  refers  to  a  varied  body  of  literature 
dealing  with  youth  and  the  camping  experience. 
Here  we  find  discussions  of  how  to  design  a 
camp  or  camp  program,  descriptions  of  the 
operation  or  history  of  a  particular  camp 
program,  accounts  or  testimonials  concerning 
the  benefits  of  camp  experience,  and  general 
philosophical  discussions  on  the  needs  for  and 
values  of  the  camp  experience.  Many  of  the  ar- 

ticles combined  several  of  these  approaches. 
This  type  of  literature  most  commonly 

appeared  in  journals  such  as  the  American 
School  Board  Journal,  The  Child,  Recreation, 
International  Journal  of  Religious  Education, 
Childhood  Edux^ation  and  so  forth.  Another 
common  source  is  publications  put  out  by  the 
camps  and  camp  organizations  about 
themselves  (e.g.,  L.  B.  Sharp,  Education  and  the 
Summer  Camp  [Life  Camps];  J.  Lieberman, 
Creative  Camping  [Pioneer  Youth  Camps]). 
An  interesting  side  issue  which  emerged  in 

our  abstracting  was  the  tendency  for  camp 
management  to  reflect  goals  and  techniques 
similar  to  those  found  in  industrial  manage- 

'Those  who  wish  a  more  detailed  bibliography  and  a  discus- 
sion of  the  technique  followed  in  our  abstracting  process 

should  contact  the  author. 

ment  at  the  time.  The  early  approach  (up  to  the 
1930s)  in  camp  management  stressed  a  finely 
structure  program  with  motivation  based  on  an 
elaborate  and  competitive  reward  system,  and 

with  the  physical  health  and  well-being  of  the 
camper  as  a  primary  concern.  This  management 

pattern  resembles  the  "scientific  management" 
(i.e.,  time  and  motion  studies)  approach  to  in- 

dustrial management  which  was  popular  at  that 
time.  In  the  1930s  there  was  a  shift  in 

"progressive"  camps  to  more  concern  with 
managing  the  campers'  experiences.  This  is 
similar  to  its  contemporary  "human  relations" 
approach  in  industrial  management  (e.g.. 
Western  Electric  studies.)  The  more  recent 
cooperative  camps,  in  which  the  campers  make 
decisions  as  a  group,  seem  to  echo  a  concern 
with  decision-making  processes  similar  to  the 

recent  "decision  theory"  (i.e.,  industrial 
democracy)  approach  in  industrial  manage- 

ment. We  do  not  know  whether  these  trends 

were  "real"  or  simply  an  artifact  of  the  kinds  of 
studies  we  abstracted,  yet  such  trends  should  in- 

trigue camp  and  recreation  professionals  as  well 
as  academic  researchers. 

QUANTITATIVE  STUDIES 

Quantitative  studies  focus  on  a  specific 
research  question  or  problem.  These  studies 
employ  a  definite  research  design  which  lends 
itself  to  replication,  they  attempt  some  form  of 
objective  measurement  and  use  some  form  of 
statistical  analysis.  In  the  ideal  case,  the 
problem  under  consideration  is  related  to  some 
aspect  of  systematic  theory.  This  is  seldom  the 
case;  most  researchers  simply  tackle  a  reasearch 
question  that  interests  them  or  their  sponsors. 
There  is  also  a  small  set  of  articles  that  discuss 
techniques  of  measurement  and  data  collection. 

Generally  books  and  articles  of  the  quan- 
titative type  appear  in  the  standard  professional 

journals  (e.g.,  Journal  of  Social  Issues  or  Jour- 
nal of  Educational  Psychology)  or  in  specialized 

professional  journals  such  as  those  on  health, 
physical  education,  and  recreation  (e.g.. 
Research  Quarterly,  Journal  of  Leisure 
Research).  Other  common  sources  are  theses 
and  privately  published  (or  mimeographed) 
research  reports. 

The  importance  of  this  type  of  literature  for 
future  research  efforts  is  obvious.  An  examina- 

tion of  previous  research  indicates  what  has 
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already  been  done,  what  results  were  observed, 
what  problems  were  encountered,  and  what 
solutions  or  future  questions  are  suggested. 
However,  such  literature  is  only  a  small  portion 
of  the  available  literature  on  leisure.  Of  197 
books  and  articles  selected  from  indexes  and 
bibliographies  on  the  basis  of  their  titles  which 
seemed  related  to  children  and  camping,  no 
more  than  49  (25  percent)  were  quantitative. 

SUMMARY  OF  FINDINGS 

Selected  Qualitative  Studies  of 
Camping  and  Outdoor  Education 
for  Children  and  Youth 

The  qualitative  studies  are  not  easily  reduced 
to  tables,  standardized  measures  and  reported 
tests  of  significance.  These  summaries  illustrate 
the  range  of  observation,  insight,  and 
generalization  provided  by  such  studies.  They 
are  divided  by  topic. 

Outdoor  ed^ication.— Dry  den  (1936)  reports  that 
camping  serves  a  unique  educational  purpose  by 
stimulating  self-discovery  and  self-education. 
Grubb  (19Jf3)  argues  that  camp  and  school  life 
should  be  correlated  and  integrated  because 
their  aims  and  purposes  are  the  same.  Brimm 
(1959)  suggests  that  schoolwork  and  school- 
sponsored  camping  education  and  experiences 
should  complement  each  other.  Johnson  (1959) 
argues  that  a  school  divorced  from  nature  gives 
us  mere  schooling.  Nature  can  convert  schooling 
to  education. 

Day  camping. — Dryden  (1938)  demonstrates 
how  day  camping  serves  to  introduce  people 
from  a  crowded  metropolitan  area  to  recreation 
in  the  open  countryside.  Kidd  (19^2)  reports  that 
day  camp  provides  citizenship  education.  Since 

all  experiences  are  in  the  child's  natural  en- 
vironment, day  camp  involves  a  minimum  of 

business  detail  and  can,  therefore,  readily  retain 
leaders.  The  carryover  effects  of  out-of-town 
camping  are  not  known.  Wilson  (1959)  argues 

that  day  camps  should  avoid  "taking  the  city  to 
the  country."  Mass  campouts  are  to  be  avoided 
to  keep  the  experience  free  of  "city  congestion" of  all  kinds. 

Juvenile  deliquents.—Fersey  (19^1)  reports  that 
75  percent  of  the  boys  (generally  recent 
migrants  to  Los  Angeles)  do  not  appear  again 
before  the  Los  Angeles  Juvenile  Court  after 
attending  a  Juvenile  Forestry  Camp.  Solomon 

(19Jf8)  notes  that  recreation  cannot  cure  delin- 
quency, but  it  can  help.  Recreation  is  a  means  of 

contacting  potential  delinquents,  cultivating 
their  confidence,  and  influencing  their  behavior 
and  ideals.  Thomas  (191^7)  persuasively  argues 
that,  as  an  isolated  experience,  a  summer  camp 
would  have  little  value  in  the  rehabilitation  of 
delinquent  children.  Its  brevity  and  its  lack  of 

continuity  with  children's  previous  and  subse- 
quent experiences  would  militate  against  its 

effectiveness.  It  is  valuable  when  it  is  part  of  a 
year-round  program.  Remedial  camps  require  a 
smaller  ratio  of  campers  to  counselors  than  con- 

ventional camps  to  be  effective.  Oyasoto  (1953) 
illustrates  that  the  benefits  of  camping  for 
juvenile  delinquents  are:  1)  experiences  in  group 
living;  2)  participation  in  activities  and  having 
fun;  3)  getting  along  with  peers;  4)  assumption  of 
responsibilities. 
Disadvantaged  youth. — An  interesting  contrast 
is  provided  by  statements  from  two  different 

decades.  Clift  (1950)  argues  that  Negroes' 
problems  in  recreation  are  not  different  basical- 

ly from  problems  which  confront  other  social 
and  ethnic  groups.  Limited  economic  resources 
have  implications  for  leisure  patterns.  Negro 

youth  live  and  grow  with  a  pattern  of  un- 
restrained and  uninhibited  recreational 

behavior  that  is  not  a  constructive  form  of 
amusement;  it  does  not  tend  to  develop  physical 

and  mental  competencies.  Rivera  (1966)  il- 
lustrates some  of  the  benefits  of  camping  for 

disadvantaged  Negro  and  Puerto  Rican  high 

school  graduates:  learning  to  enjoy  vigorous  out- 
door work;  learning  to  enjoy  a  library;  develop- 

ing "esprit;"  working  in  new  areas  of  learning 
(nature,  ecology);  learning  new  skills  and  crafts, 
receiving  individual  attention  from  the  staff; 
learning  discipline;  developing  pride  in  Black 
and  Puerto  Rican  heritage. 

Lower  economic  background. — Hanson  and  Gee 
(1968)  suggest  that  youth  from  lower  economic 
backgrounds  may  not  participate  in  programm- 

ed activities  because  of:  1)  expulsion  from  an  ac- 
tivity for  antisocial  behavior,  2)  discomfort  in  an 

overly  restrictive  atmosphere,  3)  programs  that 
are  atypical  of  their  experience  and  background, 
4)  indifference  to  schedules,  5)  leadership  turn- 

over, 6)  lack  of  transportation,  funds,  clothing, 
and  7)  distrust  towards  middle-class  altruism. 
Inner-city  children. — Frank  (1968)  suggests  that 
to  facilitate  communication,  staff  members 
should  be  of  same  race  as  children;  the  staff 

103 



should  be  briefed  and  be  aware  of  inner-city  con- 
ditions before  campers  arrive.  Caulkins  (1935) 

argues  that  free  expression  comes  about  because 
of  a  lack  of  regimented  schedule. 
Race  relations.— Cooper  (19^5)  seems  convinced 
that  an  interracial  youth  camp  program 
succeeds  in  overcoming  racial  prejudice,  as  is 
Duveneck  (1955),  vi^ho  sees  camp  as  a  potential 
laboratory  for  the  prevention  of  prejudice. 
Co-ed  camping.— Greene  and  Greene  (1957) 
think  that  by  having  both  men  and  women 

counselors,  some  of  whom  are  themselves 

parents,  it  is  possible  to  establish  more  normal 
adult-child  relationships  than  are  possible  in 
other  types  of  camps. 

Camp  and  child  development— Mower  (193U) 
notes  that  hobby  time  allows  children  to  satisfy 
their  craving  for  self-expression  and  provides 
the  opportunity  for  recognition.  Curtis  (1938) 
makes  the  surprising  suggestion  that  for  social 
interaction,  farm  children  need  camp  more  than 
city  children  do.  Seltzer  (1938)  argues  that  camp 
aids  socialization  of  the  camper  through  his 
meeting  life  situations  with  a  group  in  a 
primitive  environment.  Instead  of  being  warned 

"Don't"  the  child  should  be  urged  "Do!"  And 
Nash  (1950)  is  convinced  that  the  school- 
community  camp  can  and  does  offer  oppor- 

tunities to  develop  a  social  sense  of  belonging. 
Mason  (1930),  on  the  other  hand,  finds  both 

good  and  bad  effects  of  camp.  He  reports  on  the 
bad  effects  of  camp  reported  by 
campers— males:  smoking  and  swearing; 
females:  gossiping,  swearing,  cliques.  Good 

effects— males:  being  a  "good  sport,"  obeying 
orders,  obeying  majority  rule,  self-control, 
regular  hours,  self-reliance;  females:  mixing 
well  and  making  friends,  good  sportsmanship, 
consideration  of  others,  good  eating  habits,  in- 

dependence. Social  adjustment  is  the  greatest 
contribution  of  camping. 

Streckler  (19U)  feels  that  an  analysis  of  case 

studies  shows  that  campers'  gains  in  personal 
stability  in  summer  camp  may  be  reversed  in 
postcamp  life  by  the  very  forces  that  fostered 
this  instability  in  the  first  place  (e.g.,  bad  home 

life,  etc.).  Spencer  (193It)  also  feels  that  har- 
monious camp  life  can  become  difficult  with 

campers  of  widely  varying  backgrounds  and 
abilities.  Statten  (1929)  cautions  that  life  in  the 

woods  is  "unnatural"  to  a  city  boy.  In  examin- 
ing behavior  observation  records,  he  found  that 

the  best  results  were  invariably  achieved  with 

younger  boys.  This  supports  evidence  that  the 
best  time  for  establishing  desirable  social  at- 

titudes and  habits  is  early  childhood. 
Sharp  (1930)  reports  that  camp  tends  to 

eliminate  social  and  economic  barriers  because 
1)  social  contacts  are  confined  to  the  camp 
group,  2)  social  and  economic  positions  held  in 
organized  society  play  a  less  important  part  in 
camp,  3)  there  is  no  need  for  spending  money, 
and  4)  the  simplicity  of  camp  costume  gives 
matters  of  dress  less  social  importance.  And 
Haskell  (1959)  believes  that  nature  study 
develops  the  ability  to  see.  Chase  (1968)  notes 
that  an  advantage  of  camp  is  that  the  structure 
may  be  geared  toward  the  individual  more 
readily  and  effectively  than  the  classroom  situa- 

tion which,  of  necessity,  is  structured  for  the 
majority. 

Harms  (1953)  reports  that  a  well-guided  in- 
troduction to  nature  itself  is  the  best  possible 

start  for  a  child's  happy  adjustment  to  the  rest 
of  the  world.  Knowledge  of  the  world  we 
(children)  live  in  means  a  basic  feeling  of 
familiarity  and  security  about  our  existence. 
This  is  true  for  every  young  child;  he  needs  to 
feel  secure. 

Myering  (1938)  cautions  that  the  camping 
program  may  be  so  highly  organized  that  little 
opportunity  is  provided  for  individual  remedial 
treatment,  even  though  difficult  problems  of 

adjustment  to  the  demands  of  the  new  environ- 
ment are  discovered.  More  problems  were 

recorded  early  in  the  camp  stay  than  later  on, 
and  more  on  Sundays  than  on  weekdays.  Zander 

(1938)  reports  that  long-term  campers  (6  to  8 
weeks)  received  more  favorable  appraisal  for 
behavior  than  short-term  campers  (1  to  5 
weeks).  The  shorter  the  stay,  the  more  un- 

favorable comments  were  recorded  by 
counselors. 

Attitude  change. — Knight  (1953)  seems  to  run 
counter  to  the  rest  of  the  field  when  he  argues 
that  while  change  is  possible  in  the  camping 
situation,  it  is  not  necessarily  inherent  in  it. 
There  is  no  reliable  evidence  that  a  summer,  or  a 
dozen  summers,  spent  in  camp  will  necessarily 
make  any  significant  change  in  the  individual. 
Conservation. — Shomon  (1961^)  reports  that  the 
fundamentals  of  conservation  are  learned  best 

through  personal  experience  in  the  outdoors. 
Citizens  whose  contact  with  the  land  has  been 
severed  cannot  be  expected  to  act  intelligently 
on  conservation  matters. 
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Camp  as  a  society.— Frey  (1959)  expresses  a 
fairly  common  notion  in  the  field  that  camp  is  a 
miniature  society  with  roles,  expectations, 
values,  a  structural  hierarchy,  and  so  forth. 
Donaldson  and  Donaldson  (1955)  qualify  it  to 

note  that  a  camp  is  a  children's  community. 
Children  have  trouble  identifying  with  a  role  of 
submission  to  the  mandates  of  adult  society. 
Mason  (1930)  prefers  the  higher  abstractions 
that  a  camp  is  a  society  and  is  subject  to  the 
same  social  processes  and  is  regulated  by  the 
same  social  controls  as  any  other  society. 
Benefits  of  camp. — Julian  Smith  (1950)  provides 
a  useful  summary  of  the  social  value  of  camp- 

ing; it  contributes  to:  1)  social  living;  2)  health- 
ful living;  3)  purposeful  work  experiences;  4) 

recreational  living;  and  5)  outdoor  educational 
activities. 

Quantitative  Studies  of 
Camping  and  Outdoor  Education 
for  Children  and  Youth 

The  studies  are  summarized  in  table  1.  The  in- 
formation available  on  how  these  studies  were 

done  is  often  incomplete;  some  authors  fail  to 

state  their  hypotheses  explicitly,  describe  their 
data  analysis,  or  describe  their  research  design 
adequately.  Studies  that  use  published  in- 

struments (tests,  scales,  etc.)  seldom  provide  in- 
formation on  validity  and  reliability. 

As  the  reader  will  note  from  table  1,  most  of 
the  research  questions  are  of  a  practical  rather 
than  a  theoretical  nature  and  though  the  find- 

ings tend  to  support  a  priori  hopes  that  the 
camp  program  has  certain  physical,  mental,  and 
social  benefits,  the  actual  statistical  tests 

suggest  very  modest  relationships.  Question- 
naires (21  studies)  and  systematic  observation 

(10  studies)  were  far  and  away  the  most  fre- 
quently used  means  of  data  collection.  A  wide 

range  of  scaling  techniques  were  used  to 
measure  the  influence  of  the  camp  experience. 

The  findings  suggest  some  reasonably  consis- 
tent gains  in  social  skills  but  few  specific  gains 

in  nature  appreciation  or  understanding.  Final- 
ly, the  reader  should  be  aware  that  although 

these  studies  suggest  that  certain  desired 
behavioral  changes  occur  in  natural  settings, 
there  is  no  comparative  context  or  other  means 
for  determining  whether  the  natural  setting  is 
the  necessary  condition  for  the  observed  change. 

Table  1.— Research  techniques  and  findings  of  quantitative  studies  on  urban  children  and 
camping  experiences 

Author  Paraphrase  of  author's      Research  design research  and  methods 
questions 

Findings Instruments 
used 

Comments  and  au- 
thor's sunnestions  for 

further  a-search 

Barker 
1969 

YMCA  n.d. 

Barker 
1958 

Reiner 
1970 

Barber 
1958 

Does  a  session  at 

camp  improve  a 
chilas  ph.N'sical  fit- 

Will  acampexper- 
ience  lead  to  great- 
er  achievement 
gains  in  school  the 
following  year? 

Will  a  camp  exper- 
ience produce  an 

improvement  in 
skills? 
(Not  specified  in 
abstract.) 

Will  a  remedial 

reading  program 
in  a  camp  setting 
result  in  reading 
level  gains? 

Will  acampexperi- 
ence  produce  an 
improvement  in 
leadership? 

Four  tests -before 
and  after  5  weeks 
at  camp.  Boys  aged 
10-13  N  =  9. 

Comparison   of 
records  of  "cultur- 

ally-deprived" inner- city  children  aged 
10,"lOdaysat camp. 

Interviews,  ques- 
tionnaires, rating 

scales  on  "under- 

privileged youth" aged  li,  male,  fe- male. 

Tests  administered 
before  and  after 

4-1/2  weeks' camp. 
Boys  and  girls, 
grades  5-7.  Also 
teachers'  judgments. 

See  Barber  above. 

GainsonalM  tests 
-only  1  was  stat. 
sig.  at  .05. 

Not  available  at  time 
of  report. 

Of  all  iU'ms  tested, 
skills  showed  least 

improvement. 

2/3  of  the  young- 
sters showed  gains  of 

from  1-.')  years  in 

reading  grade  lev- el. 

Among  those  items 
tested,  leadership 

showed  least  im- 
provement. 

Gates  Reading 

Tests.   S.R.A.    Read- 
ing Laboratory  Test 

Greater  followup 

and    preparation    for 
camoing     experience 
neecfed     in     interest 
of  continuity. 

CONTINUED 
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Table  1.— continued 

Author  Paraphrase  of  author's      Research  design research  and  methods 

questions 

Findings 
Instruments used 

Comments  and  au- 
thor's suggestions  for 

further  research 

YMCA  n.d. Will  secondary 
campers  develop 
leadership  skills? 

Ratings  by 

counselors.  Inner- 
city  secondary  school 
students. 

Counselors  rated 
them  as  doing  a  good 

job. 

Leadership     training 
is  valuable. 

Bozarth  Is  there  a  greater 
1953  increase  in  interest 

in  school  after  a 
camp  experience? 

Hollenbeck    Will  acampexper- 
1963  ience  produce  an 

increased  interest  in 
science  subjects? 

Jensen 
1965 

YMCA  n.d. 

Remer 
1970 

Stack 
1960 

Is  it  iKssible  to 

develop  an  instru- 
ment capable  of 

measuring  the 
change  in  cam  per 
attitudes  towards 
a  specific? 

Will  a  camping  exp- 
erience provide  a 

more  favorable  atti- 
tude toward  teachers? 

See     Remer     above. 

Yarrow  et.      How     is     culturally 
al.  1958  appropriate  behavior 

learned? 

Beker 
1960 

YMCA  n.d. 

McCreary- 
Juhasz 
and  Jensen 
1968 

Do    school    campers 
experience       greater 
social-emotional 
growth      than     non- 
campers? 

Will  an  outdoor 
education  program 
favorably  affect  a 

camper's  self  con- cept: 

Will  the  self- 
concept  of  emotionally 
disturbed  children  be 
affected  by  a  school- 
camp  experience? 

Cast  studies,  socio- 
grams,  tests, 
questionnaires. 
Grade  6  pupils,  5 
days  at  camp. 

Questionnaires, 
tests,  evaluation 
of  work,  opinion 
survey.  5-6th-grade 
graders.  N  =  22. 

Attitude  inventory 
at  camps  of  varying 
lengths.  Exp.  and 
control.  Girls, 
9-15  years.  2 

groups. 

Ten  days  at  camp  for 

"culturally  deprived" 
inner-city  children. 

Questionnaire,  "My 'Teacher,"  given  once. 

Age  10. 

Participants:  5- 
7th-grade  boys  and 

girls. 

44  boys,  44  girls, 
5-6th  grade,  lower 
m  iddle  socioeconomic 
class. 

Comparison  of  be- 
havior in  segregated 

and  integrated  camps. 
All  children  of  same 
social  class.  In- 

struments, inter- 
action records, 

observations, 
assessments. 

Camp  group  and 
control  group. 
Grade  6. 

Test  administered  at 
beginning  and  end  of 
camp.  "Culturally 
deprived"  children 
aged  10.  Also given  to  secondary 

pupils. 

Behavior  analysis, 

teachers'  postcamp evaluation.  Age, 
sex,  not  given. 
N  =  22. 

School  camping 
increases  interest  in 
schoolwork. 

Noticeable  increase 
in  science  interests 

by  5th-graders. 

Test  proved  to  be 
more  reliable  than 
valid. 

Not  available  at  time 

of  report.  A  pre- liminary test  indicates 
that  1/3  of  the 
children  view  their 
teachers  unfavorably 

Children's  Aid  Society workers  repwrt 

improved  attitudes 
toward  school  and 
teachers. 

Girls  regard  school 
more  positively  than 
boys,  who  changed 
positively  a  small degree  after  camp. 

Children  after  inte- 
grated camp  experi- ence viewed  members 

of  the  other  race  as 
individuals  rather 
than  stereotypes  or 
racial  objects. 

Campers  showed 
gains  in  self-concept. 

Gains  in  self-concept 
were  significant  at 
.05  level  of  con- 

fidence was  found 
for  secondary  pupil 

campers.  No 
appreciable  change for  the  elementary 

pupil  campers. 

6  of  22,  self-concept 

up.  1  of  22,  self- concept  down. 

California  Test  of Personality 
(Elementary) 

Science-interest 

section  of  "What 

I  Like  To  Do," (Chicago). 

Author  suggests  use of  control  group 

rather  than  repeated 
measures. 

2  weeks  is  not  suf- ficient to  produce  a 
change  of  attitude. 

Instruments  in- 
cluded an  unpub- 

lished self-concept 
checklist. 

2  unpublished  scales. 
Sears  Self-Concept 

Scale,  and  Waetzen- Liddle  Self-Concept 
as  Learners  scale. 

No  change  in  second- 
ary campers  -  may  be 

due  to  an  unantici- 
pated influence. 

CONTINUED 
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Tabit  1.— eontlniMd 

Author  Paraphrase  of  author's      Research  design research  and  methods 

questions 

Findings Instruments 
used 

Comments  and  au- 
thor's suggestions  for 

further  research 

Stack 
1960 

Yarrow  et 
al.  1958 

See  Stack  above. 

See    Yarrow    above.       See  Yarrow  above. 

McCreary-     See  above. 
Juhaszand 
Jensen  1968 

Goodman 
1952 

See  above. 

Analysis  of  case 
records,  interviews, 
observations.  Most 
children  came  from 
families  with 
emotional  tensions. 

Ages  7-15,  male  and 
female.  N  =  23 

Failed  to  show  a  gain 
toward  ego  concept. 
6th-grade  students 
placed  more  value  on 
associates  than  on 
selves. 

Negro  children's  self- esteem  increased  dur- ing camp 

8  of  22  set  "more 
realistic"  levels  of 
aspiration. 

1/3  of  campers  made 

Eoor  adjustment, 
ength  of  stay  is 

important  factor 
(poorly  supported). 
Family  background  is 
not  a  predictor  of 

adjustment. 

Janus 
1%7 

la  there  a  relationship 
between  personality 
and  camp  adjustment? 

Putter 
1963 

Bray 
1945 

Dimock 
and 
Hendry 
1929 

What  factors  have  a 

si^ificant  effect  on 
children's  adaptation to  a  resident  camp? 

What  changes  in 
selected  social  traits 
were  exhibited  by 
children  in  camp? 

How  to  measure 
development  of  desir- 

able social  attitudes 
and  behavior  and 
character. 

Precamp  personality 
tests,  postcamp 
adjustment  scales 
developed  for  the 
study.  Female  college 
sophomores,  1  week stay. 

Test,  sociometric 
tests,  and 

counselor's  ratings. 
3-week  encampment 
for  7-15-year-olds. 

Comparison  between 
first  and  last  week 
in  camp.  Boys  and 
girls,  6-13  years, 
N  =  41. 

6  age  groups  of  boys, 
counselors  ratings, 
pencil  and  paper 
tests,  questionnaires. 

Although  separate 

personality  charac- teristics may  be 
significant,  camp 
adjustment  seems  to 
be  facilitated  by  gen- 

eralized ego  strength, 

flexibility  and  open- 
ness to  new  experi- 

ences. 

No  Stat.  sig. 
difference  oetween 
adjustment  of  1st  and 
2nd  time  campers. 
Income  level  of 

camper's  family 
correlated  negatively 
with  adiustment  for 
1st- ancf  2nd- timers. 

All  social  traits  had 
a  higher  mean  in  the 
second  observation. 

"Important  gains"  in 
"cheerfulness," 
"companionableness," calmness,  courage 
and  consideration 
(stat.  sig.). 

Most  useful  methods 
for  measuring  results 
were  the  descriptive 

records  of  the  boys' behavior  and  the 
behavior  rating  scales. 
Desirable  changes  in 
behavior  are  not  an 
inevitable  outcome. 
Amount  of  favorable 
change  seems  to 
decrease  with  in 
creasing  age. 
Character  changes 
depend  upon  many 
factors:  type  of 

program,  group  pres- sures and  opinion, 
kind  of  guidance.  1 
or  2  months  stay  does 
not  yield  significant 
differences. 

Barron's  Ego 
Strength  Scale 

(unpub.),  Budner ■Tolerance-Intoler- 
ance of  Ambiguity 

Scale  (unpub.), 
Elias  Family 
Opinion  Survey, 
Edwards  Pers. 
Reference  Scale. 

Haggerty-Olsen Behavior  Rating 

Scale. 

Authors    would    like 
more  objective  tools. 

CONTINUED 
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Table  1.— continued 

Author  Paraphrase  of  author's      Research  design research  and  methods 

questions 

Findings Instruments 
used 

Comments  and  au- 
thor's suggestions  for 

further  research 

Henkeand     Is  children's  social 
Kuhlen  adjustment  better  at 
1943  endofYMCA 

summer  camp? 

Knight 
1955 

Kranzer 
1958 

Stout 
1939 

Beker 
1960 

Are  sociallv  desirable 
traits  reinforced  by  a 
camp  experience? 

What  are  the 
objectively  measured 
social,  emotional, 
intellectual,  physical, 
and  democratic  living 
effects  of  a  5-day 
school  cam  ping  ex- 

perience for  6tn- 
graders? 

Does  camp  experience 
have  an  educational 
value  (by  which  he 
seems  to  mean 

"improved  behavior")? 

Measure  of  social 

relationship  by  con- 
cept of  "social  distance". 

Boys  in  3  age  groups; 
8-18  yrs.;  different 
socioeconomic  classes; 
standardized  tests  at 
beginning  and  end. 

Experienced 
(campers)  and control  group 

(noncampers).  124 
5th-grade  pupils 
from  2  different 
schools;  observations 
of  behavior  in  test 
situation. 

Tests  and  sociograms, 

teacher's  logs  and 
counselor's  narrative evaluations, 

questionnaire 
(presumably  control 
and  experience 
groups). 

Gathered  opinions, 
sent  questionnaires 
to  parents  whose children  had  been 
to  camp  (boys  and 

girls). 

6th-graders,  subjects 
and  controls;  tests 
given  before  and  after 
camp  and  3  months 
later. 

Stat,  reliable  diff. 
in  happiness  and 
imptilse  judgment 
scores;  not  on 
sympathy, 
truthfulness, 
control,  purpose 
and  aliemition. 

"Underprivileged" 
boys  may  have  been harmed  by  feelings 

of  "inferiority." 
No  difference  in  % 
of  volunteers  for 
extracurricular 
task.  Campers  were 
more  reliaole- worked  longer  and 
harder  at  the 
volunteer  task. 

Faster  changes  in 
social  and  democratic 
behavior  in  camp  than 
might  occur  in 

classroom;  teacher's opinion.  Camping 
improves  classroom 
behavior.  No 
measurable  effects 
related  to  sex  or  I.Q. 

Areas  of  perceived 

improvement: reliability  (least), 
social  relationships 
(greatest);  emotional 
stability  was  also 
heavily  checked. 

Camping  has  a  posi- 
tive influence  on  a 

camper's  social  dis- 
tance although  differ- ence between  Ss  and 

control  seems  too 
tenuous  for 
anything  more  than 
conclusions. 

Washburne  Soc.  Adj. 
Inventory.  Rogers 
TestofPers.  Adj. 
Sim's  Scale  of 
Socioeconomic 

Status  (no  informa- tion available), 
"OtisIntell.Test(A), 

Moreno's  Socio- metric  Technique 
(no  information 
available) 

Woods  Behavior 
Pref.  Record. 

Haggerty-Olsen- Wickman  Behavior 
Rating  Schedules. 
Baxter's  Rating 
Scale  of  Teachers. 

Personal  Effective- ness (unpub.) 

Classroom  social 
Distance  Scale 
(Dunningham)  (ni 
information 
available). 

Greater  variety  of 
measurement  and 
testing  techniques. 
Socioeconomic  class 
should  be  a  constant. 

Can  a  brief  stay 

produce  a  significant 
change  in  persons? 
Can  difference  in 

behavior  he  attri- buted to  factors  other 
than  the  camp  pro- 

gram? 

Future  stiuiies  should 
focus     on      program 
content     to    identify 
determinants  of change. 

Bozarth 
1953 

D^vis 
1960 

Hollenbeck 
1963 

Stack 
1960 

After  a  camping  ex- 
perience will  children be  chosen  as  friends 

more  often? 

59  6th-graders 
at  school-camp  (5 
days),  case  studies, 
questionnaires,  tests, 
sociograms. 

32  8th-grade 
students,  boys  and 

girls;  "home-made 
friendship  test," before  and  after. 

22  5-6th-graders, 
1  week  camp.  3- 
question  sociometric 
questionnaire. 

5-Hth-graders,  lower- 
Tiiddle  socioeconomic 
background.  44  boys, 
44  girls. 

Increase  of  acceptance 
amongchildren  with  a 
fading  out  of  both 
"stars"  and  "isolates;" 
increase  of  mutual 
friendship. 

Both  boys  and  girls 
received  significant 
(.05)  more  choices 
after  camp  than before. 

More  willingness  to 
work  with  members  of 
the  opposite  sex  after 
camp;  1  clique  merged 
with  the  group  some- 

what; isolates  more 
integrated  into  the 
group. 

90';  made  new  soc'io- 
metric  choices  (mean 
1.61).  Boys  formed 
more  than  girls;  6th- 
graders  more  than  5th. 

Author  suggests  use  of 
control  gi'oup  rather 
than  repeated 

measures. 
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Table  1.— continued 

Author 
Paraphrase  of  authcr's 

Research  design Comments    and    au- 
research and  methods 

Finding) 
Instruments thor's  suggestions  for 

questions 
used 

further  research 

Baer What  differences  in Forestry  camp;  20  boys No  significant Small  number  of  cases; 
behavior  in  camp  might (recidivists)  each  in difference  in  back- reliability of  records 
be  predictive  of subject  and  control grounds,  exctpt  study 

questionable. recidivism? groups.  Data  collected 
from  files  and  camp group  had  more  pre- vious arrests  than 
records.  No  stat. controls.  Controls 
analysis. were  higher  on  weekly 

merit  list.  Study 

group  had  more  be- havior problems. 

McCreary- What  is  the  value  of 22  children,  2  weeks  in Improved  behavior  noted 
Juhaszand summer  camp  for 

emotionally  disturbed 
school  camp. in  all  cases  but  1 

Jensen Teacher's  evaluations (parents'  responses): 1968 children? and  behavior  analyses. more  realistic 
aspiration  levels, 
greater  self-confidence, 
better  academic 
achievement. 

Cole Does  a  work  camp  for Initial  tests,  follow- Camp  experience  Ss Calif.  Mental 
1957 

potential  dropouts 
nave  more  holding 

up  interviews  with became  more  "friendly Maturity  Test. 
questionniares,  2 

and  cooperative," 
Stanford  Read.  Test, 

power  than  the groups  of  potential 
droupouts,  oneof whicn  attended  camp. 

improved  attitudes Wide-Range  Ach. 
regular  school toward  school;  im- Test, Mooney  Problem 
program? proved  vocational Checklist,  Rotter  Inc. 

and  a  control  group and  personal  skills; Sentence  Test,  Calif 
of  well-adjusted better  health  and Interest  Inventory. 
students. eating  habits. 

Kollenbeck See  above. 
Outdoor  scenic  ex- 1963 
periences  aroused  new interests  in  many  of 
the  children.  Science 
concepts  were  enriched 
by  the  camping  ex- 

perience. 
Kramer See  above. Questionnaires  and School  cam  ping  stim- 1958 evaluation  forms. ulates  classroom  activi- 

ties, aids  good 
instruction. 

Sharp Does  school  camping Experience  and Significant  difference Results  may  have  been 
1948 experience  affect control  groups. (.05)  in  favor  of affected  by  camping- 

oriented  curriculum  for learning  about Pencil  and  paper experimental  (campers) 
specific  subjects? tests  in  arithmetic, 

science,  health 
vocabulary,  nature 
and  opinion  surveys. 

group. 
experimental  group 
prior  to  camp. 

CONCLUSION 

In  general  the  qualitative  studies  find  con- 
siderable positive  influence  for  urban  children 

in  camp  and  outdoor  education  experiences. 
These  studies  emphasize  the  need  to  have  camp 
and  school  life  integrated.  The  authors  believe 
that  children  and  youths  involved  in  camp  and 
outdoor  education  programs  gain  in  self-esteem, 
in  attitudes  toward  school,  in  ability  to  interact 
with  others,  and  in  tolerance  for  other  races  and 
ethnic  groups.  These  studies  regularly  report 
that  the  shift  from  urban  to  natural  settings  has 

a  positivebenefit  for  a  child's  awareness  and  at- 
titude. However,  some  of  these  studies  caution 

that  a  simple  "one-shot"  program,  or  simply 

returning  youths  and  children  to  "poor"  en- 
vironments, will  not  gain  the  desiredsocial  im- 

provements. 
The  findings  from  the  quantitative  studies 

provide  a  less  optimistic  perspective.  Though 
changes  are  reported,  often  they  are  not 
statistically  significant  or  the  change  is  slight 
and  then  only  for  a  select  few  of  the  campers. 
Many  of  the  quantitative  studies  seem  to  imply 

that  change  in  behavior  can  as  likely  be  at- 

tributed to  a  general  alteration  in  the  child's 
routine  as  to  the  natural  setting  of  the  camp. 
Other  studies  imply  that  the  social  class  or 

social  status  of  a  child's  family  has  a  more 
crucial  influence  upon  "benefit"  from  the 
program  than  does  the  specific  camp  experience. 
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Children  from  higher  social  classes  and  status 

groups  seem  "set"  to  benefit  from  the  camp 
program,  while  others  are  less  likely  to  benefit. 
Still  most  of  these  studies  do  indicate  that  for 

some  persons  there  are  some  gains  or  benefits 
on  certain  measured  dimensions. 

It  would  seem  that  the  quantitative  studies 

are  not  finely  enough  tuned  to  identify  the  fac- 
tors that  permit  these  individual  gains.  On  the 

other  hand  the  qualitative  studies  may  be  overly 
hasty  in  extracting  a  general  principle  from  too 
few  cases.  The  question  is  not  which  set  of 
studies  is  most  correct;  rather  the  need  is  for  a 

shared  humility  regarding  our  very  limited  un- 
derstanding. The  nearly  50  years  of  studies  sum- 

marized here  represent  a  significant  empirical 
and  humane  base  of  information.  Our  task  is  to 
use  that  base  to  explore  more  systematically  the 

role  that  nature,  camping,  and  outdoor  educa- 
tion can  play  in  the  lives  of  urban  children.  And 

in  that  exploration  there  will  be  Uttle  time  for 
managers  or  designers  or  scholars  to  pretend 
that  theirs  is  the  only  correct  path  to  understan- 
ding. 
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"If  these  findings  are  correct,  they  suggest  that  it  is  the 

white  students  who  are  "deprived",  because  their 

preferences  are  less  compatible  with  the  urban  envir
on- 

ment in  which  they  live"  -  George  L.  Peterson 
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Recreational  Preferences  of  Urban  Teenagers: 
The  Influence  of  Cultural  and  Environmental  Attributes 

by  GEORGE   L.   PETERSON,  Professor  of  Civil  Engineering, 
Technological  Institute,  Northwestern  University,  Evanston,  III. 

ABSTRACT.  The  study  tests  the  hypothesis  that  the  recreational 
preferences  of  urban  teenagers  differ  with  age,  sex,  ethnicity,  and 
measurable  attributes  of  activity  and  environment.  Photos  of  ac- 

tivities are  used  to  measure  preferences,  and  the  photos  are  scaled 
for  content  by  a  detailed  appraisal.  The  results  show  that  sex  and 

ethnicity  modify  the  preference  process,  and  that  choices  are  sen- 
sitive to  attributes  of  the  activity  and  of  the  environment  in  which 

the  activity  takes  place.  Several  additional  propositions  are 
suggested  by  the  data. 

THE  PROBLEM 

T'hE  RESEARCH  reported  here  is  an  attempt 
to  expose  cultural  differences  in  recreation 

preference  and  perception  among  urban  teen- 
agers. The  specific  questions  addressed  are  the 

following: 
1.  What  are  the  outdoor  recreation 

preferences  and  perceptions  of  various  types  of 
urban  teenagers? 

2.  What  activity  and  environmental  at- 
tributes explain  those  preferences? 

3.  What  interacting  personal  characteristics 
explain  interpersonal  variation? 

Unfortunately,  the  page  limit  imposed  by  the 
editors  does  not  allow  full  development  of  the 
conceptual  framework  of  which  this  study  is  a 
part.  Taken  thus  out  of  context,  the  results  are 
in  danger  of  appearing  to  be  disjointed  answers 
in  search  of  meaningful  questions,  as  is  the  case 
with  much  of  the  outdoor  recreation  research  to 
date.  Something  more  has  to  be  said. 

Briefly,  traditional  recreation  planning  views 
demand  in  terms  of  descriptive  measures  such 
as  user-days  of  participation  in  various  kinds  of 
standard  activities,  perhaps  at  specific  sites. 
The  traditional  approach  to  the  supply  problem 
is  to  attempt,  within  budget  constraints,  to  ac- 

commodate the  demand  thus  described.  The 

dangers  and  deficiencies  of  these  approaches  are 
many  and  serious,  but  we  do  not  have  room  to 
expose  them  here. 

Some  of  us  have  warned  for  a  long  time  that 
wise  recreation  planning  cannot  occur  without  a 
functional  understanding  of  why  people  make 

the  choices  they  do,  as  well  as  of  the  conse- 
quences of  participation,  including  personal  and 

societal  costs  and  benefits.  To  explain  why  peo- 
ple do  what  they  do  is  not  the  same  thing  as  to 

measure  participation  in  user-days,  nor  is  it  the 
same  thing  as  finding  out  what  fraction  of  the 
population  is  attracted  to  fishing,  what  portion 
is  attracted  to  skiing,  etc.  Much  more  is  re- 

quired, and  it  is  the  purpose  of  this  paper  to  pre- 
sent a  small  part  of  the  overall  problem,  a  part 

concerned  with  explanation  of  preference  in 

terms  of  1)  attributes  of  activity  and  environ- 
ment, and  2)  cultural  differences  among  in- 

dividuals. 

THE  HYPOTHESIS 

The  empirical  study  is  based  on  the 
hypothesis  that  attraction  to  outdoor  recreation 
activities  is  a  function  of  measurable  attributes 
of  the  activity  and  of  the  environment  in  which 
the  activity  takes  place.  It  is  also  based  on  the 
hypothesis  that  personal  characteristics  such  as 
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sex,  ethnicity,  and  age  interact  to  affect  the  way 
attraction  responds  to  activity  and  environmen- 

tal attributes.  The  study  is  designed  to  test 
these  hypotheses  for  urban  teenagers  and  to 
describe  some  of  the  variables  and  relationships. 

STUDY  DESIGN  AND  METHOD 

Several    thousand    color    photographs 
(transparencies)  of  outdoor  recreation  activities 

were  collected.  A  subset  of  200  pictures  was 

selected  to  represent  as  much  diversity  as  possi- 
ble with  reasonable  photographic  quality.  These 

200  photographs  were  described  quantitatively 
in  terms  of  78  activity  descriptors  and  33  en- 

vironmental variables.  The  attributes  used  are 
listed  in  Table  1.  The  descriptions  were  done 
judgmentally  on  semantically  described  rating 
scales  by  a  paid  panel  of  10  highly  experienced 
recreationists.  Reliability  and  internal  validity 

Table  1.— Attributes  used  to  describe  the  photos 

A.  Activity  descriptors 

1.  Danger 
2.  Skill  of  participants 
3.  Amount  of  training  required 
4.  Active  (vs.  passive) 
5.  Degree  of  social  interaction 
6.  Educational 
7.  Amount  of  discomfort 
8.  Social  acceptability 
9.  Noisiness 
10.  Physical  exertion  required 
11.  Advance  planning  required 
12.  Dirtiness  (vs.  cleanness) 
13.  Originality 
14.  "Naughtyness"  (vs.  niceness) 
15.  Constructiveness  (vs.  destructiveness) 
16.  Degree  unregulated  (vs.  regulated) 
17.  Time  required  to  get  there 
18.  Time  required  to  do  it 
19.  Opportunity  for  girl  watching 
20.  Opportunity  for  boy  watching 
21.  Sexual  interaction 
22.  Invasion  or  conquest 
23.  Importance  of  teamwork 
24.  Cost  of  equipment 
25.  Degree  of  sensory  stimulation 
26.  Performance  for  spectators 
27.  Kind  of  travel  involved 
28.  Social  interaction 
29.  Opportunity  to  know  people 
30.  Rate  of  energy  expenditure 
31.  Amount  of  work 
32.  Age  specific? 
33.  Degree  of  involvement 
34.  Use  of  extensions 

35.  Photogi'aphic  coitiposition 
36.  '  exposure 
37.  "  focus 
38.  "  color  quality 
39.  "  lighting 
40.  Overall  photo  quality 
41.  Center  of  attention 
42.  Control 
43.  Objective  achievement 
44.  Success  experience 
45.  Compete  against  nature 
46.  Competition 
47.  Construction  and  improvement 
48.  Destruction  or  injury 
49.  Physical  self-improvement 
50.  Family  association 
51.  Possible  to  do  alone 
52.  Male  se.xual  exhibition 
53.  Female  sexual  exhibition 
54.  Girl  watching 
55.  Boy  watching 
56.  Predatory 

57.  Edible  acquisition 
58.  Material  acquisition 
59.  Invasion  or  conquest 
60.  Formal  defense 
61.  Informal  defense 
62.  Usually  performed  alone 
63.  Professional  help  required 
64.  Professional  help  being  used 
65.  Performance 
66.  Observance  of  performance 
67.  Exploration  and  discovery 
68.  Special  knowledge  necessary 
69.  Special  knowledge  helpful 
70.  Specific  environment 
71.  Fee  required 
72.  Manmade  facilities 
73.  Sightseeing 
74.  Solitude 
75.  Professional 
76.  Cross-country  travel 
77.  Meet  new  people 
78.  Speed  or  sensation  of  it 

B.  Environmental  descriptors 
1.  Manmade  (vs.  natural) 
2.  Crowded  (vs.  secluded) 
3.  Enclosed  (vs.  spacious) 
4.  Littered  or  polluted  (vs.  clean) 
5.  Uniformity  (vs.  variety) 
6.  Accessible  (vs.  remote) 
7.  Developed  (vs.  undeveloped) 
8.  Flat  (vs.  mountainous) 
9.  Unregulated  (vs.  regulated) 
10.  Barren  (vs.  foliated) 
11.  Planned 
12.  Colorless 
13.  Visual  complexity 
14.  Chaotic  (vs.  ordered) 
15.  Unique  (vs.  common) 
16.  Dangerous 
17.  Cold 
18.  Dark 
19.  Desecrated  (vs.  conserved) 20.  Noisy 

21.  Hard 
22.  Smooth  (vs.  rough) 
23.  Arid  (vs.  humid) 
24.  Contrast 
25.  Urbanized  (vs.  wilderness) 
26.  Altered  by  man  (vs.  original) 
27.  Buildings 

28.  Run-down  (vs.  well-kept) 
29.  Vistas  of  far  places 
30.  Closed  view  (vs.  open  view) 
31.  Old  (vs.  modern) 
32.  Amount  of  capital  investment 
33.  Reachable  by  public  transportation 

114 



were  confirmed  by  analysis  of  correlations 
among  conceptually  related  items.  Reliabilities 
were  high.  For  example,  the  reliability  for  a  set 
of  five  environmental  attributes  describing  the 
extent  to  which  the  environment  has  been 
altered  by  man  was  calculated  to  be  96  percent. 
The  reliability  estimated  from  a  set  of  four  at- 

tributes measuring  the  amount  of  skill  or  train- 
ing needed  by  the  participants  in  an  activity  was 

94  percent.  These  were  estimated  by  domain 
sampling.  Numerous  parallel-test  reliabilities 
for  other  attributes  ranged  from  90  percent  to  98 
percent. 

Using  the  200  photographs  as  observations  for 
each  of  the  78  activity  descriptors  and  33  en- 

vironmental attributes,  orthogonal  factor 
analysis  was  applied  to  simplify  the  lists.  Two 
activity  models  and  one  environmental  model 
were  derived.  Space  does  not  permit  describing 
them  here.  Interested  readers  are  referred  to 
Hanssen  (1971). 

After  quantitative  content  analysis,  the  set  of 
photographs  was  reduced  from  200  to  100  to 
eliminate  redundancy  and  to  make  the  subse- 

quent work  more  manageable.  Table  2  lists  the 
photos. 
A  sample  of  400  high-school  students  was 

draWn  randomly  from  the  rolls  of  the  Evanston 
Township  High  School,  with  equal  numbers  for 
each  sex,  age  (sophomore  and  junior),  and  ethnic 
group  (black  and  white).  The  students  chosen 
were  invited  to  participate  in  the  study.  Par- 
ticiation  was  voluntary.  Table  3  gives  the  sam- 

ple sizes  and  response  rates. 
The  participating  students  were  shown  large 

illuminated  projections  of  the  color  slides,  and 
asked  to  rate  on  numerical  rating  scales  their 
answers  to  two  questions: 

1.  How  desirable  do  you  personally  find  the 
idea  of  participation  in  the  activity  shown? 

2.  How  much  experience  have  you  had  par- 
ticipating in  the  activity  shown? 

The  students  were  also  asked  to  complete  an 

early  version  of  McKechnie's  Environmental 
Response  Inventory  (McKechnie  1970).  The  pur- 

pose of  this  was  to  assess  environmental  aspects 
of  personality. 
Examination  of  the  correlations  among  the 

response  to  the  100  photographs  by  the  200  sub- 
jects indicates  that  1)  the  individual  preference 

ratings  contain  information,  and  2)  an  upper 
limit  for  reliability  of  the  individual  ratings  is 
approximately  65  percent.  Thus,  a  model  that 

attempts  to  explain  the  photo  preference  ratings 
could  not  be  expected  to  explain  more  than  65 
percent  of  the  total  variance. 

SUMMARY  OF  RESULTS 

Analysis  of  variance  of  the  individual 
preference  ratings  reveals  the  following: 

1.  Blacks  and  whites  differ  significantly  in 
the  process  by  which  their  preferences  are 

generated. 
2.  Males  and  females  differ  significantly  in 

the  process  by  which  their  preferences  are 

generated. 
3.  Sophomores  and  juniors  respond  to  the 

photos  in  similar  ways.  However,  this  should 
not  be  construed  to  mean  that  a  wider  age 
difference  would  not  reveal  differences. 

Thus  the  preferences  of  blacks,  whites,  males, 
and  females  for  outdoor  recreation  activities 
must  be  explained,  apparently,  by  different 

processes. 
The  photographs  explain  about  35  percent  of 

the  total  reliable  variance  when  the  sample  is 
stratified  by  sex  and  ethnic  group.  This  leaves 
65  percent  of  the  reliable  variation  in  preference 
that  is  unexplained  by  the  photos  and  is  perhaps 
attributable  to  interpersonal  differences  other 
than  sex  or  ethnic  background. 

Analysis  of  the  experience  ratings  reveals 
differences  that  are  identical  in  direction  but 
much  smaller  in  degree. 

Table  4  shows  the  correlations  among  classes 
over  the  100  photos  for  the  average  preference 
and  experience  ratings.  Sex  differences  are 
greater  for  the  blacks  than  for  the  whites,  and 
ethnic  differences  seem  to  be  greater  for  the 
females  than  for  the  males.  The  greatest 
differences  are  across  sex  and  ethnicity,  and  the 
differences  in  preference  are  much  greater  than 
the  differences  in  experience,  although  the 
pattern  of  differences  is  the  same.  Table  4  also 
shows  the  correlations  between  average 
preference  and  average  experience  over  the  100 
photos  for  each  class.  Although  these  cor- 

relations are  all  quite  low,  the  correlations  for 
whites  are  lower  than  those  for  blacks,  and  the 
correlations  for  males  are  lower  than  those  for 
females.  Is  this  an  indication  that  white  males, 

for  example,  are  more  "frustrated"  than  black females  in  the  satisfaction  of  their  recreation 
desires?  In  all  cases,  the  overall  weakness  of  the 
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Table  2.— Photographs  used  in  the  study 

1.  Technical  caving 
2.  Black  kids  flying  kites 
3.  Big  time  track  meet 
4.  Pony  ride 
5.  Kids  and  dog  in  back  yard 
6.  Urban  ice  skating 
7.  Black  kids  riding  a  bicycle 
8.  Family  hike  on  mountain  trail 
9.  Toy  sailboats  on  park  pond 
10.  Badminton  at  forested  park 
11.  Kids  swimming  in  a  creek 
12.  Water  skiing 
13.  Kids  in  sprinkler  on  front  lawn 
14.  Pedal  boat  on  park  pond 
15.  Pheasant  huntmg 
16.  Surfing 
17.  Child  on  ocean  beach 
18.  Crowded  rec.  vehicle  camping 
19.  Slide  in  urban  playground 
20.  Doubles  tennis  match 
21.  Skeet  shooting 
22.  Outdoor  concert 
23.  Soap  box  derby 
24.  Horseback  riding 
25.  Bicycling  on  lakeshore 
26.  River  floating 
27.  Rowing  contest  -  race 
28.  Rowboat  on  remote  lake 
29.  Swimming  in  surf 
30.  Motorboating 
31.  Tour  boat  at  Wisconsin  Dells 
32.  Kids  playing  football,  spectators 
33.  Touching  raccoon  at  zoo 
34.  Kids  in  playlot  (black  and  white) 
35.  Spectators  at  big  stadium  game 
36.  Kids  in  sand  on  street  (black) 
37.  Hippie  demonstration  in  park 
38.  Pro  golf 
39.  Picnic  and  campfire  -  forest  preserve 
40.  Kids  wading  in  rocky  creek 
41.  Scuba  diving 
42.  Slalolm  ski  racing 
43.  Casual  golf 
44.  Amateur  flying 
45.  Black  fishing  -  Lincoln  Park 
46.  Bear  on  road  at  Yellowstone 
47.  Sightseeing  in  cave  (guided) 
48.  Technical  cliff  climbing 
49.  Old  man  feeding  pigeons  -  contact 
50.  Kids  fooling  around  on  corner 

51.  Folk  dance 

52.  Go-carts 53.  Ski-bogganing 

54.  Public  park  and  fountain  -  London 
55.  Family  in  pond  near  beach 
56.  Hot  catamaran  racing 
57.  Boy  scout  camping 
58.  Stream  fishing  in  forest 
59.  Forest  auto  camping 
60.  Vacant  lot  shuffleboard 
61.  Grand  Prix  auto  racing 
62.  Miniature  train  ride 
63.  Roller  coaster  ride 
64.  Kids  jumping  from  high  dive  (flips) 
65.  Miniature  golf 
66.  Pro  baseball 
67.  Pro  football 
68.  Urban  zoo 
69.  Monkey  bars  at  playground 
70.  Informal  soccer 
71.  Remote  powder  skiing 
72.  Urban  concrete  beach 
73.  Family  trailer  cam.ping 
74.  Giant  slide 
75.  White-water  canoeing 
76.  House  painting 
77.  Sky  diving 
78.  Kids  on  mud  slide 
79.  Lying  around  on  street  benches 
80.  High  slide  at  swimming  pool 
81.  Lady  sunbathing  in  back  yard 
82.  Hot  motor  boat  racing 
83.  Open  air  ocean  beach  camping 
84.  Nontechnical  rock  climbing 
85.  Pigeons  and  people  in  urban  park 
86.  Horse  racing 
87.  Sandy  beach  at  lake 
88.  Crowded  lake  beach 
89.  Snowmobiling 
90.  Kids  high  jumping 
91.  Sleigh  riding 
92.  Kids  playing  hockey 
93.  Mountain  tram  ride  -  summer 
94.  Unique  slide  in  playground  (house  ruins) 
95.  Sailfish  sailing 
96.  Track  tobogganing 
97.  Shoveling  Jeep  snow 
98.  High  mountain  climbing 
99.  Flowered  hills  above  ocean 

100.  Large  boat  sailing 

Table  3.— Sample  sizes  and  response  rates 

Photo  Study 

Environmental 
Race 

Sex Class Random 
Voluntary 

response sample 
response 

inventory 

A^ 

% 
White Male 

Sophomore 
50 

31 

62 
Junior 50 25 

50 

37 
Female 

Sophomore 
50 

35 70 

Junior 50 29 

58 

46 

Black Male Sophomore 
50 17 34 

Junior 
50 21 

42 11 
Female 

Sophomore 
50 22 44 

Junior 50 20 40 

20 

Totals 400 200 50 114 
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Table  4.— Correlations  among  sex  and  ethnic 
classes  over  the  100  photos  for  preference 
and  experiences 

Preference  Experience 

WM  WF    BM    RF  WM  WF    RM    RF 

1.00     .75     .64     .36  .10 
--  1.00     .42     .57  -     .37 
--       --  1.00     .64  --       -     .38 
  1.00               .56 

   1.00     .92     .83     .77 
   --  1.00     .77     .78 
  1.00     .86 
        -    1.00 

Preference 
WM 
WF 
BM 
BF 

Experience 
WM 
WF 
BM 
BF 

correlations  indicates  that  there  is  considerable 
disparity  between  preference  and  experience. 

The  relationships  between  preference  and  the 
activity  and  environmental  attributes  that 
describe  the  photos,  and  the  relationships 

between  experience  and  the  attributes  are  in- 
teresting but  too  extensive  to  present  here  in 

complete  detail.  The  multiple  correlations  as 
well  as  individual  correlations  indicate  that 

preference  and  experience  are  significantly  sen- 
sitive to  the  attributes  that  have  been  measured 

in  the  photos.  However,  no  sweeping 
generalizations  have  emerged,  and  it  is  simply 
not  meaningful  to  propose  such  things  as  linear 
equations  at  this  time.  Rather,  some  illustrative 
propositions  about  partial  relationships  will  be 
presented. 

Table  5  shows  the  correlations  with  a  group  of 
activity  variables  that  clustered  together  in  the 
factor  analysis.  These  variables  seem  to 

measure  the  degree  of  "involvement'  or  "com- 
mitment" of  the  participant  in  the  activity.  The 

correlations  show  that  the  males  are  attracted 
to  activities  that  have  these  attributes,  while  the 
females  tend  to  be  repelled.  These  tendencies 
are  strongest  for  the  white  males  and  the  black 
females.  Experience,  on  the  other  hand,  is 
negatively  correlated  in  all  cases. 

Table  6  shows  the  correlations  of  preference 
and  experience  with  the  variables  in  one  of  the 
primary  environmental  factors.  This  factor 
measures  the  degree  of  urbanization  and  human 
modification  of  the  environment  in  which  the 
recreation  activity  takes  place.  It  seems  clear 
that  the  whites  tend  to  prefer  activities  that 
take  place  in  unaltered  environments,  while  the 
black  females  are  attracted  to  activities  in 
altered  environments.  Experience  is  positively 
correlated  with  urbanization  and  development, 
and  this  tendency  is  strongest  for  the  blacks,  es- 

pecially the  black  females.  Are  these 
preferences  affected  by  differences  in  ex- 

perience? It  would  seem  not,  because  of  the 
similarity  in  the  experience  correlations. 
Something  else  is  going  on. 

The  results  of  the  environmental  personality 

assessment  support  the  environmental  cor- 
relations. The  white  students  tend  to  be  pastoral 

and    nonurban    in    their    environmental    dis- 

Table  5.— Correlations  of  preferences  and  experience  with  the  attributes  in  activity  factors 

Preference Exper ience Factor loading 

Activity  attributes WM BM 
WF 

BF 
WM BM WF 

BF Skill  of  participants +  .31 + _ 

-.18 
-.42 -.43 

-.55 
-.55 

.93 
Amount  of  training  required +  .32 + - 

-.19 
-.43 -.44 

-.57 -.56 

.93 
Active  vs.  passive Amount  ot  work  involved 

+  .31 + + — 

-.20 
-.22 

-.35 
-.40 

.92 
+  .31 + - — 

-.25 -.29 
-.42 -.47 

.92 Degree  of  physical  exertion +  .27 + — - 

-.23 
-.25 

-.40 
-.44 

.91 Success  experience +  .21 + 

-.22 
-.24 

-.38 -.37 

-.55 -.52 

.90 
Special  knowledge  or  training  required +  .31 + - 

-.25 

-.48 
-.48 

-.59 -.61 

.90 
Degree  of  involvement +  .35 + + — 

-.32 
-.32 

-.45 -.47 

.88 

Rate  of  energ\'  expenditure 
+  .27 + + — — — 

-.26 
-.31 

.87 
Special  knowledge  or  training  helpful 

+  .35 + - 

-.26 
-.40 

-.45 
-.53 

-.56 

.87 Degree  of  discomfort +  .34 +  .19 — — 

-.28 
-.29 

-.47 -.49 

.84 Achievement  of  predetermined  objective + + 

-.30 -.27 

-.34 

-.33 -.51 
-.45 

.77 
Invasion  or  conquest + +  .19 

-.24 

— 

-.24 

-.17 
-.39 -.29 

.75 

Competition + + 

-.21 

— 

-.20 

-.18 
-.35 -.26 

.72 
Professional  participants + + — — 

-.33 -.30 
-.46 

-.34 

.70 

Performed  for  spectators — + 

-.19 

+ 

-.18 

— 

-.29 

— 

.67 Informal  defense  of  something + + 

-.20 

- 

-.18 

— 

-.34 
-.23 

.66 
Formal  defense  of  something + +  .19 

-.17 

- - — 

-.23 

— 
.65 

Formal  performance + + — - 

-.23 
-.17 

-.34 
-.21 

.65 
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Table  6.— Correlations  of  preferences  and  experience  with  the  attributes  in  environmental  factors 

Prefer ence Exper 

•ience 

Factor 
Environmental  attributes WM BM WF 

BF 
WM 

BM 
WF 

BF 

loading 

Developed  vs.  undeveloped 

-.36 

_ 

-.23 

+  .31 +  .29 +  .39 +  .26 +  .45 

.97 
Planned  vs.  unplanned 

-.36 

+ 

-.24 

+  .34 +  .32 +  .43 +  .29 +  .48 

.96 Altered  by  man  vs.  original 

-.36 

- 

-.24 

+  .29 +  .26 +  .38 +  .23 +  .45 

.96 Degree  of  capital  investment  present 

-.36 

- 

-.23 

+  .30 +  .24 +  .37 +  .23 
+  .43 .95 

Manmade  vs.  natural 

-.38 

— 

-.27 

+  .32 +  .29 +  .41 +  .26 +  .48 

.94 Urbanized  vs.  wilderness 

-.36 

— 

-.21 

+  .27 +  .24 +  .37 +  .22 +  .43 
.93 

Regulated  vs.  unregulated 

-.31 

+ 

-.24 

+  .33 +  .30 +  .36 +  .25 

+  .43 

.92 
Accessible  vs.  remote 

-.39 

— 

-.17 

+  .33 +  .40 
+  .46 

+  .38 +  .53 

.91 
Crowded  vs.  secluded 

-.33 

+ 

-.23 

+  .38 +  .28 +  .38 
+  .22 

+  .41 
.86 

Many  buildings  vs.  no  buildings 
Modern  vs.  old 

-.37 

- 

-.22 

+  .23 +  .20 +  .32 +  .20 +  .37 
.86 

— + - +  .41 +  .32 +  .40 
+  .27 

+  .39 

.86 
Reachable  by  public  transportation 

-.43 

— 

-.24 

+  .26 +  .33 +  .46 +  .31 +  .50 
.85 

desecrated  vs.  conserved 

-.27 

+ 

-.19 

+  .31 +  .18 +  .34 + 
+  .39 

.75 

Noisy  vs.  quiet - +  .30 — +  .37 + 
+  .30 

+ +  .26 

.74 Enclosed  vs.  spacious 

-.38 

— 

-.33 

+  .18 
+  .33 

+  .40 
+  .28 +  .42 

.71 

positions,  while  the  black  students  tend  to  be  ur- 
ban and  not  pastoral.  These  findings  should  not 

be  generalized  beyond  the  sample,  but  within 
the  sample,  the  environmental  personality  test 
supports  the  validity  of  the  measured  responses 
to  and  content  of  the  photos.  If  these  findings 
are  correct,  they  suggest  that  it  is  the  white 

students  who  are  most  "deprived",  because  their 
preferences  are  less  compatible  with  the  urban 
environment  in  which  they  live.  Of  course,  this 
assumes  that  other  things  are  equal. 

Classification  of  the  photographs  according  to 
patterns  of  differences  in  preference  reveals  still 
more  interesting  information.  Four  com- 

parisons were  made  for  each  photo:  white  males 
vs.  white  female,  white  male  vs.  black  male, 
black  male  vs.  black  female,  and  white  female 
vs.  black  female.  In  other  words,  preference 
comparisons  were  made  for  each  photo  across 
ethnicity  within  sex,  and  across  sex  within 
ethnicity.  Each  comparison  has  two  possible 
outcomes.  For  example,  in  comparing  white 
males  and  black  males  with  regard  to  their 
average  preference  for  a  given  photo,  either  the 
photo  will  be  more  preferred  by  the  white  males, 
or  it  will  be  more  preferred  by  the  black  males. 
(Because  of  the  sample  sizes,  the  probability  of  a 
tie  is  extremely  small,  and  this  outcome,  though 
logically  possible,  can  be  ignored.)  With  two 
possible  outcomes  for  each  of  four  comparisons, 
there  are  sixteen  logically  possible  patterns  of 
difference.  There  were  no  photos  in  four  of  these 
categories,  and  seven  of  the  categories  contain 
88  percent  of  all  the  photos.  This  clustering  of 
differences  into  certain  patterns  strongly  in- 

dicates that  there  are  systematic  and  nonran- 
dom  sorting  processes  at  work. 

Table  7  identifies  88  photos  that  fell  into  the 
seven  most  common  categories.  The  numbers  in 
the  right  hand  columns  are  the  average 
preference  ratings  for  the  group  of  students  in 
question.  A  rating  of  5  indicates  indifference. 
Numbers  greater  than  5  indicate  attraction, 
while  numbers  less  than  5  indicate  aversion.  The 

aversions  are  indicated  by  parentheses.  The' 
column  headings  WM,  BM,  WF,  BF  mean 

"white  male,  black  male,  white  female,  and 

black  female,"  respectively.  A  "-I-"  by  the 
column  heading  means  that  the  photos  in  the 
group  were  more  preferred  by  that  class  of 
students  than  by  any  other. 

This  report  has  only  touched  briefly  on 
selected  aspects  of  a  rather  complicated  study 
that  has  been  going  on  for  several  years.  Lack  of 
space  has  prevented  elaborate  development  of 
the  conceptual  framework  of  which  the  study  is 
a  part,  but  the  basic  premise  is  that  effective 
design,  management  and  planning  of  natural 
outdoor  recreation  resources  requires  an  ex- 

planation of  the  processes  by  which  people  make 
their  choices  as  well  as  an  exposure  of  the  con- 

sequences, both  perceived  and  actual,  both  per- 
sonal and  societal,  of  participation  in  various 

alternative  activities.  To  explain  attractive  is  to 

understand  the  decision  rules  people  use  in  mak- 
ing their  choices.  It  is  grossly  inadequate  to  deal 

with  descriptive  measures  of  participation 

levels  (e.g.,  user-days)  for  categorized  activities. 
The  explanatory  rules  should  be  formulated  in 
terms  of  the  attributes  of  activity  and  environ- 
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BM WF 
BF 

6.7 

7.3 (4.2) 

6.2 

7.8 5.8 

7.4 

6.8 
(4.9) 6.8 7.4 

5.2 
6.7 6.9 5.4 6.6 

7.1 

5.9 

6.2 6.7 (3.7) 
6.9 7.2 

5.1 
6.3 7.0 

5.7 
5.9 

6.1 (4.0) 

6.2 

6.6 

5.0 
5.8 

6.2 

(4.4) 6.9 

5.7 

(4.6) 
5.6 

5.9 
(4.4) 

6.0 6.0 

(4.1) 
(4.7) 

5.2 

(3.2) 
5.2 

5.2 
(3.5) 

(4.2) (4.9) 
(2.4) 

(4.0) (4.6) 
(2.9) 

Table  7.— Patterns  of  differences  in  preference  among  student  groups 

Type  I:    Preferred  more  by  whites  and  males +WM 

75  White-water  canoeing        8.0 
56  Hot  catamaran  racing        7.8 
28  Rowboat  on  remote  forested  lake         7.5 
26  River  floating-  rubber  boat  -  family        7.5 
44        Amateur  flying        7.5 
41        Scuba        7.4 
84  Nontechnical  rock  climbing        7.3 
53  Ski-bogganing    7.2 
8  Family  hiking  -  mountain  trail       7.2 
98  High  mountain  climbing    7.1 
65        Miniature  golf    6.9 
77        Sky  diving    6.8 
92  Kids  playing  hockey    6.6 
47  Sightseeing  in  cave  with  guide    6.4 
27  Rowing  contest  -  team    6.2 
38        Pro  golf      6.1 
43        Casual  golf    6.0 
48  Technical  cliff  climbing    5.6 

1        Technical  caving    5.6 

Type  II:    For  males,  preferred  more  by  blacks.  For  females,  preferred  more  by  whites;  for  whites, 
preferred  more  by  females;  for  blacks,  preferred  more  by  males 

WM       BM       WF        BF 
30        Motorboating     7.0        7.5        7.3        6.6 
14        Pedal  boat  on  park  pond    6.4        7.4        7.0  .3 
59        Forest  auto  camping    6.7        7.3        6.9        6.3 
73  Family  trailer  camping    6.9        7.2        7.1         6.8 
57  Boy  scout  camping    6.6        7.2        7.0        6.2 
5        Kids  and  dog  in  back  yard    6.5        6.6        6.9        6.4 
68  Urban  zoo      6.0        6.6        6.9        6.4 
18  Crowded  rec.  vehicle  camping    6.4        6.8        6.7        6.2 
46        Bear  on  road  at  Yellowstone     6.2        6.5        6.7        5.9 
37        Hippy  demonstration  in  park      (4.7)       5.3        5.9       (4.9) 
22        Outdoor  concert     4.5)       5.5        5.3        5.1 
79  Lying  around  on  benches  in  street  park    (4.9)       5.5        5.5        4.1 
85  Pigeons  and  people  in  urban  park    (4.4)      (4.5)       5.2       (4.4) 
50        Kids  fooling  around  on  corner    (4.1)       5.1        5.1       (4.5) 
76  House  painting    (3.6)      (4.5)      (4.3)      (3.3) 

Type  III:    Preferred  more  by  blacks  and  females  WM       BM       WF      +BF 

63        Roller  coaster     6.8        7.9        7.2        8.1 
74  Giant  slide    7.0        7.9        7.5        8.0 
54  Public  park  and  fountain  in  London    5.7        6.4        6.8        7.8 
72        Urban  concrete  beach     5.9        7.3        7.0        7.6 
88        Crowded  lake  beach    5.5        7.1         6.5        7.5 
80  High  slide  at  swimming  pool     6.8        7.4        7.3        7.3 
4        Pony  ride    6.0        6.5        6.9        7.2 
9  Toy  sailboats  on  park  pond    (4.8)       5.4        6.2        6.5 

62        Miniature  train  ride    (4.5)       5.7        5.5        6.4 
13        Kids  in  sprinkler  on  front  lawn    (4.7)       5.5        6.4        6.4 
34        Black  and  white  kids  together  in  play  lot    (4.5)       5.4        5.6        6.4 
19  Slide  in  urban  playground     (4.4)      (4.6)       5.9        6.3 
49  Old  man  feeding  pigeons  in  the  park      (4.8)      (4.8)       5.4        6.2 
69  Monkey  bars  at  playground    5.0        5.1        6.0        6.1 

Type  IV:    Preferred  more  by  whites.  For  whites,  preferred  more  by  females;  for  blacks,  preferred 
more  by  males 

WM       BM      -t-WF      BF 
29  Swimming  in  surf     8.0        7.3        8.2        6.7 
99  Flowered  hills  above  the  ocean     6.8        6.5        8.0        6.4 
11  Kids  swimming  in  a  creek    7.3        7.3        8.0        7.1 
12  Water  skiing    7.6        7.5        7.9        7.0 
95        Sailfish  sailing    7.6        6.7        7.9        5.9 
100  Large  boat  sailing     7.3        6.9        7.9        5.4 
83        Open  air  ocean  beach  camping    7.3        7.2        7.8        6.3 
91        Sleigh  riding    7.3        7.0        7.8        6.5 
33        Touching  a  raccoon  at  the  zoo      6.2        6.1        7.4         6.0 
97        Shoveling  deep  snow    6.5        6.2        7.0        5.4 
93  Mountain  tram  ride  -  summer    6.4        6.4         6.9        5.3 
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Table  7.— continued 

Type  V:  Preferred  by  whites  and  females  WM  BM  +WF  BF 

25  Bicyclingon  the  lakeshore    8.2  7.6        8.2  7.9 
40  Kids  wading  in  a  rocky  creek    7.1  6.5        8.0  6.9 
17  Child  at  ocean  beach     6.9  6.9        8.0  7.3 
64  Kids  doing  acrobatics  from  high  dive    7.2  6.9        7.7  7.0 
71  Remote  powder  skiing    7.1  5.8        7.6  6.0 
42  Slalom  ski  racing    7.0  5.8        7.4  6.0 
20  Tennis  match  -  doubles    6.6  5.8        7.0  6.9 
16  Surfing    6.6  5.5        6.9  6.2 
94  Unique  playground  slide  (house  ruins)    6.0  5.6        6.8  6.0 
78  Kids  on  mud  slide    5.1  (4.4)  6.0  (4.9) 

Type  VI:    Preferred  by  blacks  and  males 
WM  +BM  WF  BF 

67  Pro  football    6.8  8.3  6.2  6.5 
32  Football  game- kids  and  spectators    6.4  8.0  5.8  6.6 
52  Riding  go-carts    7.4  8.0  7.5  7.4 
66  Pro  baseball       7.3  7.9  7.1  7.1 
3  Track  meet -big  time    6.4  7.8  7.7  7.7 
61  Grand  Prix  auto  racing    6.3  7.2  5.2  6.8 
45  Black  fishing  at  Lincoln  Park     6.4  7.1  5.9  7.0 
21  Skeet  shooting     5.3  7.0  (3.5)  (4.4) 
23  Soap  box  derby    6.3  6.9  6.3  6.9 
15  Pheasant  hunting    (4.3)  6.9  (2.4)  (3.0) 

Type  VII:    Preferred  more  by  females.  For  males,  preferred  more  by  blacks;  for  females,  preferred 
more  by  whites 

WM  BM  -f-WF  BF 
39  Picnic  and  campfire  at  forest  preserve    7.2  7.3  7.9  7.4 
24  Horseback  riding    7.2  7.2  7.8  7.6 
10  Badminton  at  a  forest-rimmed  park      6.5  6.9  7.8  7.4 
87  Sandy  beach  at  lake    6.6  7.1  7.7  7.2 
2  Black  kids  flying  kites    6.1  6.1  7.6  7.2 
55  Family  in  pond  at  beach     6.2  6.7  7.0  6.7 
81  Lady  sunbathing  in  backyard    (4.8)  5.5  6.4  5.9 
51  Folk  dance    (3.9)  (4.4)  5.7  (4.6) 
36  Black  kids  playing  in  pile  of  sand  on  street    (3.9)  (4.4)  5.3  (4.9) 

ment  that  are  the  objects  of  attraction  (a  la. Lan- 
caster 1966),  the  perceived  experiential  conse- 

quences that  generate  attraction  (a  la  Driver), 
and  the  personal  needs  and  motives  that  un- 

derlie the  whole  process.  Even  when  this  is  done, 
the  planning  framework  will  not  be  complete 
without  clarification  of  the  actual  consequences, 
so  that  it  can  be  determined  whether  and  in 
what  ways  participation  in  given  activities  is 

socially  productive  or  whether  it  is  nonproduc- 
tive consumption  of  pleasure. 

The  following  propositions  are  among  those 
supported  by  the  results  of  this  study: 

1.  For  high  school  students,  there  are  signifi- 

cant differences  in  the  decision  "rules"  by  which 
males,  females,  blacks,  and  whites  make  their 
recreation  choices. 

2.  When  students  are  stratified  by  sex  and 
ethnic  background  so  as  to  separate  these 
processes,  then  measurable  differences  among 
recreation  activities  explain  a  significant  por- 

tion of  the  real  variations  in  preference.  The  un- 

explained interpersonal  difference  (about  two- 
thirds  of  the  reliable  variance  in  this  study)  is 
perhaps  attributable  to  variables  not  measured 
in  the  study,  either  of  the  activity  and  environ- 

ment or  of  the  person. 
3.  Experience  is  not  strongly  correlated  with 

preference,  but  the  correlation  is  somewhat 
stronger  for  blacks  and  females  than  for  whites 
and  males. 

4.  Preferences  can  be  partially  explained  in 
terms  of  measurable  attributes  or  activity  and 
environment.  There  are  strong  sex  and  ethnic 

differences  in  the  attractiveness  of  many  at- 
tributes. For  example, 

a.  Activities  requiring  skill,  training,  physical 
exertion,  etc.,  tend  to  be  attractive  to  males, 
especially  white  males,  and  unattractive  to 
females. 

b.  The  degree  of  urbanization  of  the  environ- 
ment is  negatively  related  to  white 

preferences  and  positively  related  to  black 
female  preferences. 
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c.  Experience  has  a  strong  positive  relationship 
with  the  degree  of  environmental  urbaniza- 

tion for  all  groups.  There  is  much  more  com- 
monality in  experience  than  in  preference. 

5.  There  are  types  or  classes  of  activities  that 
tend  to  be  preferred  by  the  various  sex-ethnic 
groups.  For  example: 
a.  There  is  a  tendency  for  whites  and  males  to 

be  more  attracted  than  blacks  to  such  activi- 
ties as  white-water  canoeing,  climbing,  and 

sky  diving.  Black  females  tend  to  find  such 
activities  unattractive,  while  white  males 
tend  to  find  them  very  attractive. 

b.  Activities  that  take  place  in  urban  parks, 
urban  beaches,  and  amusement  parks  tend  to 
be  more  attractive  to  blacks  and  females  than 
to  whites  or  males. 

c.  Whites  and  females  tend  to  be  more  attracted 

than  blacks  or  males  to  bicycling,  skiing,  ten- 
nis, etc. 

d.  Competitive  physical  sports  such  as  football, 
baseball,  track,  etc.,  tend  to  be  preferred 
more  by  blacks  and  males  than  by  whites  or 
females. 

Although  the  above  propositions  and  others 
that  the  data  may  suggest  are  interesting,  they 
should  be  generalized  and  used  with  caution.  To 
say,  for  example,  that  the  differences  observed 
in  this  study  between  blacks  and  whites  at 
Evanston  High  School  are  true  for  all  blacks  and 
whites,  or  to  apply  the  findings  strictly  to 
specific  individuals  would  be  irresponsbile. 

At  this  point  the  discussion  ought  to  turn  to 
interpretation  and  explanation  of  the  findings. 
Why  do  these  differences  exist?  Are  they  in- 

herent or  learned?  Should  they  be  recognized 

and  reenforced  by  the  supply  process,  or  is  it 
more  desirable  to  preserve  diversity  while  dif- 

fusing racial  or  sexual  differences?  Unfor- 
tunately, such  disccusion  must  occur  elsewhere, 

for  there  is  not  room  here.  As  yet  the  informa- 
tion is  incomplete,  and  intelligent  planning 

decisions  cannot  be  made  until  motives,  con- 
straints, consequences,  and  social  and  cultural 

influences  are  better  understood.  In  the  mean- 
time, the  best  rule  is,  perhaps,  free  choice  and 

diversity  of  opportunity.  That  there  are 
differences  in  recreational  preference  among  in- 

dividuals is  well  known,  and  has  been  further 
emphasized  in  this  study.  That  these  differences 
are  related  systematically  to  sex  and  race  is 
perplexing  but  not  surprising.  What,  if 
anything,  should  be  done  about  such  differences 
must  be  left  to  politics  and  further  research. 
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"Children  almost  never  relate  to  the  natural  environ- 
ment in  a  solitary  fashion;  they  are  members  of  social 

groups  such  as  families,  friends,  or  school  classes,  and 

relate  to  the  environment  as  members  of  these  groups"  - Robert  G.  Lee 
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Observations  in  Public  Settings 

by  ROBERT  G.  LEE,  Assistant  Professor,  Department  of  Forestry 
and  Conservation,  College  of  Natural  Resources,  University  of 
California,  Berkeley. 

ABSTRACT.  Straightforward  observation  of  children  in  their 

everyday  environments  is  a  more  appropriate  method  of  discover- 
ing the  meaning  of  their  relationships  to  nature  than  complex 

methodologies  or  reductionist  commonsense  thinking.  Obser- 
vational study  requires  an  explicit  conceptual  framework  and 

adherence  to  procedures  that  allow  scientific  inference.  Error  may 
come  from  those  being  studied,  the  investigator,  or  the  sampling 
procedure.  Systematic  observation  is  one  of  the  most  useful  ways 

of  learning  about  the  complex  interrelationships  of  a  child's  world. 

T'HE  behavior  of  children  in  natural  set- 
tings  is  exceedingly  complex.  Researchers 

have  responded  to  this  complexity  in  two  ways: 
One  tendency  has  been  to  rely  on  highly  tech- 

nical methods  of  collecting  and  analyzing  data. 
This  approach  assumes  that  a  complex  situation 
can  be  understood  best  by  a  complex  method- 

ology. The  other  tendency  is  to  make  reductionistic 
evaluations  of  children  and  their  relationships, 
basing  them  on  tenuous  theories  about  human 
behavior.  An  example  of  reductionistic  thinking 
is  the  almost  exclusive  emphasis  placed  on  the 
individual  child  by  educators,  researchers,  and 

the  designers  of  children's  environments.  This 
emphasis  on  the  individual  often  reflects  a  nor- 

mative stance  that  abstracts  the  child  from  its 
milieu  and  treats  the  child  as  an  ideal  to  be 
achieved  rather  than  a  reality  to  be  grasped 
through  empirical  study. 

Both  reductionistic  thinking  and  complex 
methodology  overlook  the  advantages  of 
systematic  observation  of  natural  behavior. 

Some  of  the  most  important  scientific  dis- 
coveries (the  work  of  Charles  Darwin,  for  exam- 

ple) have  resulted  from  direct  observation  of 
complex  phenomena.  Therefore,  let  us  follow  the 
advice  of  the  pragmatists  and  turn  from  the 

"thin  abstractions"  to  the  "thick  facts". 

OBSERVATION  DEFINED 

Observation  as  a  research  method  differs 

from  the  everyday  process  of  observing  our  sur- 
roundings. As  part  of  that  process,  we  constant- 

ly note  what  other  people  do  and  interpret  their 

actions  by  drawing  inferences  as  to  their  mean- 
iyig  for  us  or  for  others.  We  impute  motives  to 
others  in  order  to  explain  why  they  act  as  they 
do.  Our  commonsense  inclination  leads  many  of 
us  to  impute  a  need  for  natural  environments  to 
children  living  in  urban  environments.  Yet  we 
know  almost  nothing  about  these  children  and 
the  circumstances  of  their  lives.  Thus,  our 
everyday  awareness  may  not  be  the  best  tool  for 
discovering  the  ax;tual  relationships  between 
these  children  and  their  environment.  Observa- 

tion as  a  scientific  data  collection  method  re- 
quires us  to  suspend  our  tendency  to  impute 

meaning  to  the  behavior  of  others;  it  leads  us  to 
discover  meaning  by  systematically  examining 
natural  behavior. 
What  are  the  basic  elements  in  the  act  of 

scientific  observation?  Webster's  New  World 
Dictionary  defines  observation  as  ".  .  .the  act  or 
practice  of  noting  and  recording  facts  and 

events,  as  for  some  scientific  study".  The  prac- 
tice of  noting  and  recording  events  is  always 
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structured  by  a  theoretical  or  practical  problem; 
only  selected  attributes  or  events  are  noted  and 
recorded.  We  may  be  concerned  with  the  natural 
objects  children  use  in  play  and  choose  to  ignore 

the  children's  social  status,  race,  place  of 
residence,  and  other  characteristics  that  we  con- 

sider irrelevant  to  the  purpose  of  the  study. 
To  be  systematic,  observation  must  be  guided 

by  an  explicit  conceptual  framework  and 
behavior  must  be  noted  and  recorded  in  accor- 

dance with  rules  permitting  scientific  inference. 
The  term  natural  behavior  refers  to  behavior 
that  can  be  observed  as  it  occurs  in  an  everyday 
situation  or  natural  setting,  uninfluenced  by  the 
actions  of  the  observer.  Natural  behavior  can  be 

noted  and  recorded  only  if  observation  is  unob- 
trusive. 

Three  procedural  features  are  essential  for 
noting  and  recording  natural  behavior  (Jones  et 
al.  1975): 
1)  behavioral  events  must  be  recorded  in  their 

natural  settings  at  the  time  they  occur,  not 
retrospectively; 

2)  trained  impartial  observer-coders  must  be 
used;  and 

3)  behaviors  m.ust  require  little  if  any  inference 
by  observers  to  code. 

Only  directly  observed  behavior  is  noted.  Ex- 
cluded are  reports  of  behavior  from  inter- 

viewees, third  parties,  or  self-reporting 
questionnaires.  These  methods  do  not  record 
behavior  at  the  time  it  occurs,  nor  in  its  natural 

setting.  Third-party  or  self-reports  do  not  use 
impartial  observers.  Trained,  impartial 
observers  are  required  because  in  this  instance 
the  observer  is  the  research  instrument,  and 
what  the  observer  notes  and  records  (codes) 
becomes  data. 

A  CONCEPTUAL  FRAMEWORK 
FOR  GUIDING  OBSERVATIONS 

It  is  a  common  misconception  that  an  un- 
derstanding of  behavior  will  emerge  if  we  simp- 

ly view  others  with  an  "open  mind".  However, 
such  "immaculate  perception"  is  a  myth.  We  see 
reality  through  the  lens  provided  by  our  culture, 
subculture,  and  institutional  affiliations;  reality 
is  filtered  and  structured  by  our  language, 
myths,  habits,  and  formal  rules. 
The  importance  of  a  conscious  conceptual 

framework  guiding  the  observer  is  obvious  from 

Whorfs   statement   that   "We   dissect   nature 

along  lines  laid  down  by  our  native  languages. 
The  categories  and  types  that  we  isolate  from 
the  world  of  phenomena  we  do  not  find  there 

because  they  stare  every  observer  in  the  face." 
As  members  of  a  culture  and  speech  community 

"We  cut  nature  up,  organize  it  into  concepts,  and 
ascribe  significances  as  we  do,  largely  because 
we  are  parties  to  an  agreement  to  organize  it  in 

this  way  .  .  .  "{Whorf  1H7:2U).  Knowingly  or 
not,  every  observer  employs  some  sort  of  con- 

ceptual framework  to  order  the  data-gathering 
process.  Meaning  is  not  a  property  of  the 
behavior  itself.  Behavior  acquires  meaning 
because  of  its  relationship  to  a  particular  con- 

text (Scheflen  1974). 
To  illustrate:  Milton  Leitenberg  (1963),  a 

biologist  who  was  accustomed  to  making  detail- 
ed observations  of  natural  phenomena,  was 

traveling  in  Nova  Scotia  when  he  stopped  to 
visit  a  small  town.  The  town  was  economically 
depressed,  having  previously  been  supported  by 
coal  mines  that  were  now  closed.  Toward  even- 

ing, as  he  sat  watching  the  children  play,  he 
noticed  that  their  game  differed  from  any  he 
had  played  as  a  child  in  the  United  States  or  had 
seen  during  20  years  as  an  apartment  dweller  in 
New  York  City.  Leitenberg  suggested  that  the 
unusually  cooperative  character  of  the  game 
was  related  to  the  depressed  economic  situation 
of  the  townspeople. 

Perhaps  the  play  sequence  indicates  some 
relationship  between  the  degree  of  social  cooperation, 
simultaneous  lack  of  aggressiveness  and  other  com- 

petitive or  fearful  components  in  children's  games, 
and  the  economic  situation  of  the  parents,  (p.  5) 

In  Western  society  our  cultural  bias  leads  us 
to  think  of  children  as  individuals  and  treat 
their  relationships  to  other  people,  culture, 
place,  and  time  as  constraints  or  opportunities 
for  individual  development.  There  is  an  underly- 

ing assumption  that  the  individual  child  is  in- 
herently "close  to  nature"  and  that  this  inclina- 

tion has  been  inhibited  by  artificial  en- 
vironments, abstract  institutional  symbols,  and 

authoritarian  social  relationships. 

It  is  entirely  possible  that  our  everyday  at- 
titudes toward  children  are  not  the  best 

framework  for  guiding  systematic  observations. 
A  logic  that  focuses  our  attention  on  the 
relationships  between  behavior  and  its  context 
may  be  more  appropriate  for  discovering  the 
meanings  of  the  natural  environment  to 
children. 

The    framework    I    propose    interprets    the 
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meaning  of  a  child's  behavior  in  terms  of  social, 
cultural,  physical,  and  temporal  contexts.  Every 
child  is  socially  located,  beginning  with  the  im- 

mediate family  and  extending  to  relatives, 
school,  church,  neighbors,  community 
authorities,  and  many  more  individuals  and 
groups.  Children  are  also  culturally  informed 
about  how  they  should  behave  toward  other  peo- 

ple and  objects  in  their  environment.  Learning 
about  the  natural  environment  is  part  of  the  ac- 

culturation process.  The  social  definition  of 
place  is  always  an  important  context  for  a 

child's  behavior.  Children  learn  to  associate  par- 
ticular forms  of  behavior  with  places,  such  as 

sidewalks,  parks,  schools,  and  churches.  Finally, 
the  sequence  of  events  also  constitutes  a  context 
for  behavior.  The  life  of  a  child  is  punctuated  by 
temporally  prescribed  activities,  such  as  the 

school  year,  summer  vacation,  recess,  and  "after 
school".  So  when  we  ask  what  it  means  for  a 
child  to  explore  nature,  we  must  specify  the  con- 

text within  which  we  wish  to  examine  meaning. 
The  subjectively  perceived  meaning  of  nature  to 
the  individual  is  only  one  of  many  contexts  in 
which  behavior  may  be  studied. 
An  illustration  of  how  this  conceptual 

framework  may  be  used  to  guide  naturalistic 
observation  is  my  observation  of  a  park  in  San 

Francisco's  Chinatown  {Lee  1973).  The  park  was 
in  the  center  of  Chinatown,  surrounded  by 
Chinese  restaurants,  shops,  and  apartment 
houses.  It  was  built  on  a  hill  and  had  two  levels 
of  approximately  equal  size.  The  primary  users 
of  the  park  were  propertyless  low-income 
residents,  who  used  it  as  a  place  to  join  others 
for  conversation,  games  of  chance,  or  to  observe 
local  social  life.  Chinese  residents  of  higher 
status  used  the  park  only  as  a  pathway  or  for 
local  ceremonies. 
From  daylight  until  7:30  a.m.  the  park  was 

used  as  a  training  ground  for  the  Chinese  mar- 
tial arts.  From  8  to  11  a.m.  elderly  men  slowly 

gathered  on  the  upper  level  to  play  traditional 
Chinese  games  and  visit.  Activity  was  greatest 
between  11  a.m.  and  the  late  afternoon. 
Between  midmorning  and  late  afternoon 
mothers  brought  small  children  to  play  in  the 

children's  playground,  at  the  northeast  corner  of the  lower  level.  When  the  weather  was 
favorable  they  were  joined  in  the  late  morning 
by  elderly  women  who  came  to  sit  in  the  sun  and 
visit.  Adult  women  seldom  used  other  sections 
of  the  park  except  as  a  pathway.  At  noon. 

Caucasion  white-collar  and  construction 
workers  sat  on  benches  throughout  the  park  to 
eat  their  lunch.  Tourists  used  the  park  both  as  a 
pathway  and  as  an  attraction  from  midmorning 
until  evening.  In  the  afternoon  and  early  even- 

ing younger  Chinese  men  who  had  been  working 
during  the  day  came  to  visit  and  play  games  of 
chance.  Throughout  the  day  black  and  white 
Skid  Row  indigents  wandered  about  the  park, 
begging  from  tourists,  sleeping,  and  drinking. 
Older  children,  ranging  in  age  from  10  to  15, 
used  the  park  as  a  place  to  gather  and  play  after 
other  people  had  left  for  the  day. 
These  observations  showed  that  the 

relationship  between  children  and  the  park  was 
imbedded  in  a  complex  network  of  cultural, 
social,  temporal,  and  spatial  relationships.  This 
made  it  very  difficult  to  talk  abstractly  about 

the  meaning  of  a  child's  behavior  toward  the  en- 
vironment, because  a  child's  behavior  toward 

the  environment  was  a  result  of  the  interaction 

of  many  different  contexts.  I  observed  that 
children  spent  very  little  time  in  the  park  itself. 
Instead  they  made  extensive  use  of  playgrounds, 

streets,  sidewalks,  alleys,  and  shops.  Communi- 
ty workers  and  children  expressed  a  need  for 

more  developed  recreation  facilities,  such  as 
playing  fields,  basketball  courts,  swimming 
pools,  and  playgrounds.  Contact  with  nature,  by 
itself,  was  not  an  experience  that  was  valued 
highly  by  adults  or  children.  The  meaning  of 
recreation  was  closely  linked  to  the  intensely 
social  character  of  behavior  in  outdoor  spaces. 

PROCEDURES 
FOR  GATHERING 

UNBIASED    DESCRIPTIONS 

There  are  advantages  and  disadvantages  to 

every  method  of  gathering  data.  Direct  observa- 
tion may  be  a  better  method  than  interviews  for 

discovering  relationships  between  children  and 
their  environments  because  people,  particularly 
children,  are  unaware  of  how  most  of  their 
behavior  is  related  to  various  contexts  (Hall 
1966,  Scheflen  197i).  Even  if  people  are  able  and 
willing  to  tell  the  researcher  how  they  feel  about 
particular  objects  in  their  environment,  they 
may  not  be  conscious  of  the  degree  to  which 
their  behavior  depends  on  what  happens  in  their 
surroundings.  Many  of  these  relationships  can 
be  discovered  when  observation  is  structured  by 
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a  logical  framework  and  conducted  in  a  way  that 
reduces  the  introduction  of  error. 

In  studies  of  people  there  are  three  usual 
sources  of  error  (Webb  et  al.  1966:12): 
1)  Error  may  be  traced  to  those  being  studied; 
2)  Error  may  come  from  the  investigator;  and 

3)  Error  may  be  associated  with  sampling  im- 
perfections.Error  produced  by  those  studied 

is  far  less  when  observation  is  used  instead  of 
interviews  or  questionnaires.  Webb  et  al 
(1966:1)  warned  that: 

Interviews  and  questionnaires  intrude  as  foreign 
elements  into  the  social  setting  they  would  describe; 
they  create  as  well  as  measure  attitudes;  they  elicit 
atypical  roles  and  responses.  .  . 

From  many  years  of  experience  in  the  use  of 
observation  for  studying  children,  techniques 

have  been  developed  that  minimize  the  in- 
fluence of  the  observer  on  the  behavior  of  the 

child  (Willems  1965). 
Error  from  the  investigator  is  far  more  likely 

to  threaten  validity  when  observations  are  used 
instead  of  questionnaires.  The  human  observer 
is  the  data-gathering  instrument,  and  is  subject 
to  boredom,  fatigue,  or  distraction.  Lack  of 
reliability  (interobserver  agreement)  also 
threatens  the  quality  of  observational  data; 
different  observers  may  vary  in  the  kinds  of 
behavior  they  note  and  code.  These  sources  of 
error  can  be  reduced  substantially  by  careful 

training  of  the  observers  and  use  of  standar- 
dized observation  schedules.  Mechanical  record- 

ing instruments  such  as  photographs,  film,  and 
tape  recordings  also  reduce  error  from  the 
observer.  Multiple  observers  not  only  reduce  the 

error  in  aggregated  data  but  also  make  it  possi- 
ble to  measure  reliability  (Reiss  1971). 

Sampling  errors  may  be  introduced  when 
access  to  populations  of  interest  is  restricted,  or 
where  populations  vary  over  time  or 
geographical  area.  Access  to  children  interact- 

ing with  their  everyday  environments  is  par- 
ticularly difficult.  Most  studies  have  relied  on 

samples  structured  by  time,  place,  or  in- 
stitutional organization,  such  as  school  classes. 

Barker  and  Wright  (1951)  avoided  sampling 
error  by  censusing  the  behavior  of  a  child.  They 
noted  and  recorded  the  minute-by-minute 
behavior  of  a  boy  for  an  entire  day,  using  eight 
observers  in  succession.  This  yielded  a  complete 
description  of  a  child  in  his  natural  situation, 
from  home  and  school  to  places  of  play.  Even 
though  the  external  validity  of  such  naturalistic 

observations  is  limited,  the  data  enable  the 
researcher  to  connect  particular  acts  to  specific 
social,  physical,  and  temporal  contexts.  Barker 

and  Wright's  studies  are  convincing  evidence 
that  it  is  difficult,  if  not  impossible,  to 
generalize  about  the  behavior  of  children 
without  specifying  the  immediate  milieu. 

CONCLUSION 

Many  significant  relationships  are  below  the 
level  of  our  everyday  awareness.  Commonsense 
thinking  has  resulted  in  so  much  emphasis  on 
the  dyadic  relationship  between  an  individual 
and  the  natural  environment  that  the  impor- 

tance of  other  objects  in  a  child's  life  has  been 
ignored.  Children  almost  never  relate  to  the 
natural  environment  in  a  solitary  fashion;  they 
are  members  of  social  groups  such  as  families, 

friends,  or  school  classes  and  relate  to  the  en- 
vironment as  members  of  these  groups.  The 

meaning  of  the  environment  also  changes  with 
time,  place,  and  cultural  context.  Membership  in 
a  culture  informs  children  how  to  behave 

toward  nature  in  general  and  toward  specific 
natural  environments. 

Many  teachers,  environment  designers,  and 

recreation  specialists  are  concerned  with  enhan- 

cing children's  awareness  of  and  feeling  for  the 
natural  environment.  A  great  deal  of  idealism 
and  emotion  is  associated  with  this  objective. 

However,  it  is  my  observation  that  commit- 
ment, no  matter  how  strong,  will  be  insufficient 

for  achieving  even  a  small  part  of  this  ideal 
without  factual  information  on  the  complex  of 

relationships  in  a  child's  life.  Systematic  obser- 
vation of  children  in  public  settings  is  one  of  the 

most  useful  ways  of  getting  this  information. 
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"The  fact  that  children  are  pictured  so  rarely  in 
situations  where  they  can  demonstrate  problem-solving 
ability  in  a  realistic  (non-magical)  way  deprives 
children  of  opportunities  for  identifying  with  and  inter- 

nalizing the  image  of  a  competent  child"  -  Gwen 
Hamlin,  Yona  Nelson-Shulman,  and  Sheree  West 
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Children's  Television:   An   Environnnental 
Learning    Resource? 

by  GWEN  HAMLIN,  YONA  NELSON-SHULMAN,  and  SHEREE 
WEST,  all  of  the  Environmental  Psychology  Program,  City  Uni- 

versity of  New  York. 

ABSTRACT.  This  study  was  designed  to  explore  the  environmental 
information  currently  available  on  those  television  programs  most 
frequently  watched  by  children  2  to  11.  The  aspects  investigated 
were:  range  and  type  of  environments  shown,  relative  proportions 
of  time  spent  on  interior  and  exterior  scenes,  and  verbal  ex- 

pressions and  actions  related  to  the  environment.  Exterior  en- 
vironments were  classified  by  topography,  density  of  habitation, 

and  land  use.  Saturday  morning  and  prime-time  programs  were 
compared  on  these  dimensions.  All  of  the  data  were  analyzed  for 

environmental  themes.  Implications  of  the  results  and  some  direc- 
tions for  future  research  are  discussed. 

QhILDREN  learn  about  their  world  in  a 
variety  of  ways.  Learning  happens  in  count- 
less environments:  in  the  explicitly  educational 

classroom  situation,  through  direct  personal  ac- 
tion and  experience  in  the  world,  and  also 

through  indirect,  mediated  experience.  Televi- 
sion is  one  source  of  such  indirect  experience. 

Although  its  explicit  function  is  most  commonly 
entertainment  rather  than  education,  its  poten- 

tial for  affecting  viewers  attitudinally, 
cognitively,  and/or  behaviorally  has  been  es- 

tablished by  recent  extensive  research  on  TV  as 
a  source  of  social  learning  (Leibert,  Neale,  and 
Davidson  1973).  Our  question  in  this  research 
was:  what  is  the  potential  for  environmental 
learning  through  television? 

Attitudes,  expectations  and  information 
regarding  human  relationships  with  the  land, 
with  nature,  and  with  the  built  environment  are 
expressed  constantly  on  television.  Children  can 
see  different  landscapes,  and  can  learn  (whether 
accurately  or  not)  about  various  geographical 
regions  of  the  world,  as  well  as  about  natural 
and  earth-science  processes.  Various  types  of 
built  environments  and  the  activities  ap- 

propriate to  them   are  shown.  Children  thus 

have  the  opportunity  to  see  a  range  of  lifestyles 
and  their  environmental  supports.  All  of  these 
may  contribute  to  an  explanding  internal 

representation  of  the  child's  world. 
TV  has  been  criticized  as  a  passive  medium,  a 

one-way  communication  process  which  deprives 
children  of  the  time  and  incentive  to  explore 
their  own  environment  selectively  and  to  learn 
by  asking  questions  and  receiving  feedback 
(Bettelheim  1960).  On  the  other  hand,  the 
characters  and  stories  viewed  on  TV  may  spark 
an  active  and  creative  fantasy  play  in  children 
at  other  times  and  places.  Furthermore,  TV  may 
expose  children  to  a  wider  range  of  action 

possibilities,  general  information,  and  en- 
vironmental learning  than  they  would  ever  have 

direct  personal  access  to,  thus  expanding  their 
cognitive  options  and  potential  modes  of 
behavior. 

The  classic  communication  model  provided 
the  conceptual  framework  for  our  investigation 
of  the  potential  contribution  of  television  to 

children's  environmental  learning.  The  model 
sets  up  three  distinct  areas  to  be  investigated:  1) 
the  communicators  and  their  intentions;  2)  the 
message  (i.e.,  program  content);  3)  the  audience 
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and  its  reception  and  processing  of  the  message. 
Clearly,  any  television  program  reflects  the 
multiple  input  of  writer,  director,  producer, 
network  and  sponsor,  and  their  individual  and 
collective  values  and  vested  interests  as  well  as 

generalized  cultural  assumptions  of  ap- 
propriateness, aesthetics,  and  morality.  This 

study  touched  on  only  part  of  the  greater  system 
at  work.  It  was  an  initial  attempt  to  deal  with 
the  second  area  of  the  available  message,  by 
isolating  and  analyzing  the  environments 
presented  through  this  medium. 

Our  aim  was  to  find  out  what  environmental 
information  is  available  to  children  on  popular 
television.  What  programs  do  most  children 

watch;  what  are  they  about;  what  kinds  of  en- 
vironments are  represented;  and  in  what  for- 

mat? What  uses  are  made  of  environments  and 

what  explicit  references  are  made  to  en- 
vironments that  express  underlying  values  and 

attitudes?  What  are  the  major  themes  dealing 
with  environmental  issues?  Finally,  what  are 
the  roles  that  children  play  in  relation  to  their 

physical  setting;  how  do  they  deal  with  en- 
vironmental problems;  and  what  environmental 

skills  do  they  demonstrate  that  might  be  of  in- 
structional value  to  their  viewers? 

We  supposed  that  conventional  social 
assumptions  about  children  and  environments 

might  be  revealed  by  comparing  Saturday- 
morning  with  prime-time  programming.  Is 

children's  performance  in  various  environments 

handled  differently  when  an  adult  audience  is 

anticipated?  Programs  that  are  shown  on  Satur- 
day morning  are  designed  specifically  for 

children,  whereas  prime-time  programs  (broad- 
cast during  the  heavy-viewing  hours  from  8  to 

11  p.m.)  are  aimed  at  adults  as  well. 

METHOD 

We  used  the  Nielsen  ratings  for  the  first  two 
weeks  in  January  1975  to  determine  which  of 
the  Saturday  morning  and  evening  prime-time 
programs  were  seen  by  the  largest  numbers  of 
children.  Of  prime-time  programs,  only  hour- 
long  series  were  selected  (table  1).  Nielson  es- 

timates that  9  million  children  from  2  to  11 
watch  these  programs  regularly.  We  recorded  a 
total  of  20  viewing  hours  (10  from  Saturday 
morning  and  10  from  prime  time).  We  watched 
two  episodes  from  each  series  and  videotaped 
them  for  later  analysis. 

Each  scene  was  described  by  reducing  its 
visual  narrative  to  a  capsule  scenario  (scene 
changes  were  determined  primarily  by  change 
of  setting).  With  each  change  of  setting,  plot 
developments  were  noted.  Setting  was  described 
in  terms  of  location  (e.g.,  California), 

topography  (e.g.,  flat  desert),  land  use/building 
type  Ze.g.,  commercial,  low-rise)  and  degree  of 
habitation  (urban,  suburban,  rural,  un- 

inhabited). Frequently,  settings  were  categoriz- 

Table  1.— Programs  viewed 

Program Format Principal  setting Main    characters    (all    animated 
animals  are  anthropomorphized 

SATURDAY  A.M. 
Devlin  Animated 
Hong  Kong  Phooey  Animated 
Jeannie  Animated 
Land  of  the  Lost  Live  action 

Pink  Panther  Animated 

Run,  Joe,  Run  Live  action 
Shazam  Live  action 
Sigmund  and  the  Sea  Monsters  Live  Action 

Superfriends  Animated 

The  New  Adventures  of  Gilligan  Animated 

EVENING  (all  are  live  action) 
Emergency  Adventure 
Little  House  on  the  Prairie  Family  drama 
Six  Million  Dollar  Man  Adventure 
The  Rookies  Adventure 
TheWaltons  Family  drama 

Nomadic  (circus) 
Urban 
Suburban 
Artificial  set:  prehistoric 

jungle,  caves Various  and  abstract 

Nomadic 
Nomadic 
Artificial  set:  suburban 
beach  and  house 
Metropolitan,  air,  and 
underwater 

Tropical  island 

Metropolitan 
19th  century,  prairie 
Various  international 
Metropolitan 
1930's,  Virginia  mountains 

girl,  teen  boy,  young  man  (siblings) 
dogs  ̂   cat  ̂   adults 
teens,  female  genie,  immature  genie 

girl,  boy,  father 

Panther,   ant,  aardvaark,   anony- 
mous humans 

trained  dog,  male  trainer 
teen  young  man*  ,  older  man 
2  boys,  older  'Aunt',  sea  monsters 

2  children,  assortment  of  super- 

heroes'' 

young  man,  adults 

Male  adults  (public  servants) nuclear  family 

male  adult* male  adults  (public  servants) 
extended  family  with  grandparentsi 

*  Character  with  supernatural  powers 
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ed  on  the  basis  of  context,  since  the  landscape 
was  only  glimpsed  or  was  not  in  clear  focus. 
Distinctions  between  suburban-commerical  and 
urban  categories  were  particularly  difficult  to 
make,  as  they  are,  in  fact,  typically  blurred  in 
American  cityscapes.  Other  salient  visual 
qualities  (e.g.,  climatic  conditions)  were  record- 

ed and  the  setting  was  designated,  whenever 
possible,  as  exterior  or  interior. 

All  verbal  references  to  the  environment  (fac- 
tual statements,  emotional  responses,  puns, 

etc.)  were  transcribed,  as  were  any  salient  ac- 
tions upon  the  environment,  e.g.,  carving  in- 

itials into  a  tree.  Each  interior  and  exterior  shot 

was  timed  to  determine  its  respective  contribu- 
tion to  the  total  time.  Finally,  themes  and  global 

messages  emerging  from  a  content  analysis  of 
verbal  expressions  and  environmentally  related 
actions  or  plot  developments  were  noted  and 
analyzed. 

DESCRIPTION   OF 
PROGRAMS  VIEWED 

Of  the  top  10  Saturday  morning  programs  we 
viewed,  6  were  animated  and  4  were  live-action 
productions.  Three  programs  maintained  stable 
settings,  while  the  rest  offered  a  wider  variety 
of  settings  within  and  between  episodes.  Three 
programs  featured  characters  whose  nomadic 
lifestyles  brought  them  to  a  new  local  each 
week.  Only  two  programs  were  primarily  urban. 
Four  programs  featured  animals  as  main 
characters  and  four  had  main  characters  with 
some  kind  of  super  power. 

All  of  the  five  prime-time  programs  viewed 
were  live-action  dramas,  utilizing  both  locations 
and  realistic  sets.  Three  were  action-adventure 
series,  two  of  which  were  based  in  specific 
metropolitan  areas.  The  third  varied  its  location 
weekly,  often  suggesting  international  settings. 
The  protagonists  of  these  series  were  adult  men. 

The  other  two  series  were  both  rural,  set  in  the 
past,  and  featured  families  with  children. 

Few  programs  showed  children  under  12.  On 
Saturday  morning,  when  programs  are  aimed 
specifically  at  children  of  that  age,  only  4  of  the 
10  regularly  showed  children  as  protagonists. 
Adolescents  were  shown  in  four  others. 

Altogether,  of  the  29  episodes  viewed,  only  11 
featured  a  child  as  a  main  character  (7  of  19  on 
Saturday;  4  of  10  in  prime  time).  Of  the  two 
evening  series  featuring  families,  children  were 
central  to  the  plot  in  two  of  the  four  episodes. 
Young  people  were  shown  in  urban  situations 
only  twice,  both  briefly  on  Saturday  morning. 

RESULTS 

Of  Saturday  morning  program  time,  59.2  per- 
cent was  devoted  to  exterior  scenes,  while  40.2 

percent  of  the  time  the  action  took  place  inside. 
The  remaining  0.6  percent  used  abstract  set- 

tings which  fit  into  neither  category.  The 
percentages  were  reversed  for  prime  time:  40.5 
percent  of  the  total  were  exterior  scenes,  while 
59.5  percent  were  interior  scenes  (table  2).  Much 
of  the  exterior  time  in  prime  time  was  devoted 
to  quick  establishing  shots  (5  to  10  seconds  for  a 
long  shot  or  pan  shots  used  to  provide  a  frame  of 

reference),  or  to  what  we  came  to  call  "in- 
transit"  sequences.  These  were  typically  chase 
scenes,  where  the  environment  added  to  the 
sense  of  risk  and  suspense,  or  transitional 
scenes,  which  eased  the  flow  from  one  set  loca- 

tion to  another. 

Table  3  summarizes  the  exterior  en- 
vironments by  general  type  of  landscape  on  a 

rough  continuum  of  density  of  habitation  and 
type  of  land  use.  In  the  overall  sample,  the 
predominant  landscapes  (30.5  percent  of  total 
exterior  time)  were  rural  and  sparsely  in- 

habited, as  exemplified  by  the  dry  scrub  and 
grassy  hills  typical  of  southern  California.  The 

Table  2.— Time  spent  in  interior  and  exterior  settings  by  Saturday  and  evening  shows 

Time  period        Interior Ext( jrior Other Total 

Min. % Min. % Min. % Min.            % 

Saturday     161.19 
Evening      283.03 

40.2 

59.5 

237.54 
192.28 

59.2 
40.5 

2.48 

0.6 
401.21        100.0 
475.30        100.0 

Total        444.22 — 429.82 - 2.48 — 
876.51           - 
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Table  3.— Exterior  time  devoted  to  landscape  types  in  Saturday  and  evening  hours 

Saturday 
Evening 

Total  exterior 

Landscape  type 

Minutes 
%  of  Sat. 
exterior 
time 

%  of  total 
exterior time 

Minutes 
%  of  eve. 
exterior time 

%  of  total 
exterior 
time 

Minutes 
%  of  total 
exterior 
time 

Urban 
Suburban  commercial 
Suburban  residential 

Small  town/campus    1.51 
Rural/sparsely  inhabited 
Wild/uninhabited 

10.47 
6.74 

26.75 
0.6 

45.31 
71.21 

4.4 

2.8 11.3 
0.4 

19.1 
30.0 

2.4 
1.6 
6.2 

38.00 
10.5 

16.6 

21.20 
14.87 
9.30 
19.8 

85.73 10.40 

11.0 
7.7 
4.8 
8.8 
44.6 
5.4 

4.9 

3.5 
2.2 

39.51 

19.9 
2.4 

31.67 21.61 

36.05 9.2 
131.04 
81.61 

7.4 
5.0 
8.4 

30.5 
19.0 

Subtotal 161.99 68.2 37.7 179.50 
93.3 

41.7 
341.49 

79.5 

Public  recreational 
Other  surfaces 
(air,  water,  etc.) 
Not  accounted  for 

27.25 
34.12 

14.18 

11.5 

14.4 

5.9 

6.3 
7.9 

3.3 

9.38 .88 

2.52 

4.9 
0.5 

1.3 

2.2 
0.2 

0.6 

36.63 
35.00 
16.70 

8.5 
8.1 

3.9 (technical  difficulties,  etc.) 

Total 237.54 100.0 
55.2 

192.28 
100.0 44.7 429.82 100.0 

activities  most  frequently  shown  in  these  dry 
rocky  hills  were  high  action  chase  sequences. 
Rural  scenes  of  ponds,  woods,  or  dirt  paths,  on 
the  other  hand,  were  usually  settings  for  social 
interaction  and  intimate  encounters  between 
family  and  friends.  Wild,  uninhabited 
landscapes  were  second  in  frequency  (19.9 
percent).  Urban  settings  accounted  for  only  7.4 
percent  of  the  total  exterior  time  for  all 
programs,  and  suburban  commercial  strips 
were  seen  least  (5.0  percent). 

The  Saturday  morning  programs  showed  a 

much  greater  variety  of  landscape  types,  in- 
cluding more  exotic  and  wild,  uninhabited 

regions;  e.g.,  deserts,  mountains,  tropical 
islands,  jungles,  etc.  Often  these  settings  served 
as  remote  or  mythical  supports  for  events  more 
freely  fantasized  than  those  usual  in  evening 
programs.  Most  prime-time  exterior  scenes  (93.3 
percent)  fell  into  one  of  the  six  density/land  use 
categories  shown  in  table  3,  as  did  a  smaller 
majority  (68.2  percent)  of  the  Saturday  morning 
landscapes.  Not  all  scenes  could  be  categorized 
along  those  dimensions,  however:  8.5  percent  of 
the  total  exterior  time  showed  public  recreation 
settings,  e.g.,  racetracks,  fairgrounds,  zoos,  and 
stadiums.  Of  this  category,  74.4  percent  was 
contributed  by  the  Saturday  morning  programs. 
Other  surfaces,  e.g.,  air,  water,  underwater,  etc. 
accounted  for  8.1  percent  of  the  total  exterior 
time,  with  97.5  percent  ot  that  category  at- 

tributable to  Saturday  morning  programs. 

On  Saturday  morning,  the  predominant 
category  was  wild,  uninhabited  landscape  (30.0 
percent  of  Saturday  exterior  time).  The  next 
most  frequent  was  rural,  sparsely  inhabited 
(19.1  percent),  followed  by  suburban  residential 
(11.3  percent).  Urban  exteriors  accounted  for 
only  4.4  percent  of  Saturday  time,  with  small 
town/campus  appearing  least  often  (0.6 

percent). 
The  predominant  landscapes  in  prime  time, 

on  the  other  hand,  were  rural,  sparsely  in- 
habited (44.6  percent  of  evening  exterior  time), 

and  small  town/campus  (19.8  percent),  con- 
tributed primarily  by  two  programs— T/ie 

Waltons  and  Little  House  on  the  Prairie — which 
feature  the  same  rural  locales  each  week.  Urban 

landscapes  were  third  in  amount  of  evening  ex- 
terior time  at  11.0  percent.  Wild,  uninhabited 

landscapes  (5.4  percent  of  evening  exterior  time) 
and  suburban  residential  exteriors  (4.8  percent) 
appeared  least  frequently. 

Four  of  the  most  frequent  environment- 
centered  themes  are  discussed  below  with  brief 
illustrative  references  from  the  specific 
programs  in  which  they  appear. 

Being  marooned,  lost  and/or  isolated — 
generally  as  the  result  of  some  natural  dis- 

aster— provides  the  raison  d'etre  and  continuous 
plot  line  for  the  two  most  popular  (according  to 
a  recent  Nielsen  statistic)  Saturday  morning 
programs.  In  The  New  Adventures  ofGilligan,  a 
shipwreck  has  left  an  odd  assortment  of  people 
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stranded  on  an  island,  which  provides  a  physical 
context  for  weekly  adventures  and  mishaps.  In 
Land  of  the  Lost,  a  father,  son,  and  daughter 
find  their  camping  trip  disrupted  when  an 
earthquake  catapults  them  into  a  prehistoric 
time  dimension.  One  episode  of  Devlin  dealt 
with  the  experience  of  being  trapped  in  a  narrow 
mountain  pass  by  an  avalanche  that  followed  an 
unexpected  blizzard.  In  both  Devlin  and  Land  of 
the  Lost,  the  environment  is  depicted  as  hostile 
and  threatening,  requiring  the  protagonists  to 
muster  their  resources  in  dealing  with  the 
challenge  of  the  situation.  The  characters  in 
Gilligan  also  cope  quite  successfully  with  the 
situational  demands  of  their  island  existence, 
but  the  environment  is  seen  as  more  supportive, 

adding  credence  to  the  myth  of  easy  and  boun- 
tiful living  on  tropical  islands. 

A  number  of  environments  evoked  responses 
of  aesthetic  appreciation.  In  Shazam,  Mentor 
and  Billy  admire  the  tranquility  of  their  moun- 

tain surroundings:  ".  .  .especially  up  here  where 
it's  so  peaceful  and  quiet."  Sandy,  in  Devlin,  is 
awe-struck  at  the  same  mountain  snowfall 

which  unnerved  her  older  brother:  "It's 
beautiful— look,  it's  snow.  .  .Like  a  kid's  fairy 
tale!"  Francie,  in  The  Rookies,  reminesces  about 
"just  walking  through  the  park— it  was 
beautiful,  really  beautiful."  Most  notable  of  all 
is  8- year-old  Laura's  soliloquy  while  fishing 
with  her  beloved  Johnny:  "What  a  pretty  song. 
Squirrels  playing  and  fish  jumping— this  is  such 
a  cheerful  place.  At  times  like  this,  I  feel  all 

warm  and  sparkling  inside"  (Little  House  on  the 
Prairie). 

Environments  were  also  seen  as  refuges 
where  people  go  to  elude  their  pursuers. 
Although  the  rural,  sparsely  inhabited 
landscape  often  provides  this  escape,  e.g.  fleeing 
to  the  hills  to  escape  police  (The  Rookies),  the 
urban  environment  also  provides  multiple  op- 

portunities for  flight  and  retreat.  Microen- 
vironments  are  often  used  for  this  purpose,  e.g. 
hiding  in  alley  trashcans  (The  Waltons)  and  in 

the  doorways  of  dimly-lit  urban  streets  (Six 
Million  Dollar  Man)  as  well  as  losing  oneself  in 
downtown  traffic  to  shake  off  the  police  (The 
Rookies).  Some  imaginative  hiding  places  in- 

cluded a  tennis  court,  a  filing  cabinet,  an  un- 
derwater algae  forest,  the  inside  of  a  dam,  and  a 

clubhouse. 

The  clubhouse  represents  a  subcategory  of 
this  major  thematic  element,  since  it  is  not  only 

a  refuge  where  two  boys  hide  their  sea-monster 
friend,  but  it  is  also  a  private  place  where  the 
boys  can  meet  and  plan  in  secrecy  without  fear 
of  intrusion  from  the  adult  world  (Sigmund  and 
the  Sea  Monsters).  Interior  settings  are  not  the 
only  places  where  people  seek  and  find  privacy: 

"Let's  go  outside  where  we  can  be  private,"  says 
a  character  in  Little  House  on  the  Prairie.  Close- 

ly related  to  private  places  are  settings  for  con- 
fidential talks,  which  range  from  conventional 

interiors,  e.g.  bedrooms,  to  the  front  steps  of 
houses  and  schools,  and  very  often  to  natural 
settings,  e.g.  gardens,  ponds,  waterfalls,  dirt 
roads,  and  trees. 

Another  major  theme  that  overlaps  con- 
siderably with  the  concept  of  environment  as 

refuge  is  the  theme  of  running  away.  This 
category  includes  not  only  the  characters  who 
are  fleeing  from  the  police  in  various  episodes  of 
The  Rookies,  but  also  situations  where  children 
or  animals  run  from  a  place  of  security  and  close 
familial  ties  to  strange  and  unfamiliar  places 
that  demand  rather  complex  adaptive 
strategies.  Joe  is  the  fugitive  dog  in  the  series 
Run,  Joe,  Run  who  is  erroneously  thought  to  be 

dangerous  and  must  constantly  flee  his  pur- 
suers in  alien  terrain.  In  an  episode  of  The 

Waltons,  When  Jim-Bob,  the  youngest  boy  in 
the  family,  feels  ignored  and  misunderstood,  he 
runs  away  from  his  rural  home  to  the  next  town, 
where  he  attempts  to  buy  a  train  ticket  for 

"Japan  or  Washington".  One  segment  of  Jeannie 
features  Babu,  a  genie,  who  thinking  himself 
jinxed,  runs  away  from  his  suburban  home  to  a 
more  rural  setting  where  he  encounters  some 
unfriendly  strangers.  In  all  instances  the 
runaways  are  sought  by  concerned  family  and 
friends  and  entreated  to  return  home.  Going 
home  is,  of  course,  the  thematic  counterpart  to 

running  away  or  getting  lost  —  and  the  warm 
and  supportive  qualities  of  home  are  strong  un- 

derlying themes  in  at  least  three  series:  the  title 
of  Little  House  on  the  Prairie  physically 

describes  the  locus  of  the  Ingals'  homestead; 
Walton's  Mt.,  Va.  is  where  The  Waltons  live  and 
work  (most  significant  action  takes  place  in  and 
around  the  house  in  these  two  cases);  and  the 
sole  objective  of  the  family  stranded  in  Land  of 
the  Lost  is  to  return  home.  In  each  of  these 

programs,  the  physical  environment  clearly 
shapes  the  lifestyle  pictured. 
Frightening  and  dangerous  places  often 

figure  into  the  plots  to  create  an  atmosphere  of 
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tension,  adventure,  and  excitement  and  provide 

a  context  for  displays  of  bravery  and  rislc- 
taking,  hence  the  final  theme  focuses  on 
demonstrations  of  environmental  competence. 

In  only  three  episodes  are  children  actively  deal- 
ing with  their  fears  and  coping  realistically  with 

situational  crises.  Holly,  the  young  girl  in  Land 
of  the  Lost,  and  Chad,  a  blind  boy  in  one  episode 

of  Shazam,  manage  to  rise  above  their  handi- 
caps and  the  overprotection  of  well-meaning 

adults  by  rescuing  others  whose  lives  are  en- 
dangered. Most  of  problems  faced  by  television 

characters,  however,  are  dealt  with  by  adults  — 
many  of  whom  are  also  equipped  with  super 
powers.  In  fact,  out  of  29  episodes,  10  featured 
characters  with  superhuman  powers  —  none  of 
them  children.  Implications  of  these  findings  for 
the  development  of  environmental  competence 
in  children  will  be  discussed  in  the  next  section. 

DISCUSSION    AND 
FUTURE  RESEARCH 

These  results  reflect  general  social  attitudes 
about  children  and  current  programming 
theories  as  well  as  the  different  potentials  for 
environmental  learning  inherent  in  the  formats 
of  evening  and  Saturday  morning  programs. 
One  convention  that  appeared  consistently  is 
the  placement  of  children  in  natural  settings. 
Perhaps  our  cultural  mythology  perpetuates  the 
notion  of  a  link  between  the  characteristics 

sterotypically  assigned  to  children — simplicity, 
openness  and  uninhibited  behavior — and  the  un- 
domesticated  outdoors.  Our  society  has  conven- 

tionally thought  that  the  "natural"  environment 
is  the  most  suitable  arena  for  a  child's  play  and 
exploration  and  that  the  child  should  therefore 
be  happiest  in  such  a  context.  The  city  is  seen  as 
inimical  to  children  in  the  harshness  of  its  build 

environment.  Restrictions  are  imposed  by 
adults  because  of  perceived  physical  and  social 
dangers.  In  the  television  programs  we 
monitored,  we  saw  no  children  demonstrating 
skills  or  coping  with  problems  in  urban  settings, 
although  other  characters  that  children  may  or 
may  not  identify  with  (animals  and  older 
adolescents)  were  occasionally  seen  acting  in  ur- 

ban scenes. 

The  fact  that  children  are  pictured  so  rarely  in 
situations  where  they  can  demonstrate 
problem- solving   ability    in    a    realistic    (non- 

magical)  way  deprives  children  of  opportunities 
for  identifying  with  and  internalizing  the  image 
of  a  competent  child.  Super  power  and 
technological  intervention  as  the  usual  means  of 
problem-solving  on  these  TV  programs  may 

reinforce  the  child's  notion  of  finding  magical 
rather  than  skill-  or  initiative-derived  solutions 
to  ecological  problems. 

Such  conventions  about  a  child's  relationship 
to  the  environment  and  the  expectations  of  his 
performance  within  that  environment  emerge 
fairly  consistently  in  both  Saturday  and  prime- 
time  programs.  The  differences  between  the  two 
are  largely  in  the  kinds  of  environments  shown 
and  the  kinds  of  action  that  take  place.  These 
differences  probably  reflect  the  anticipated 
differences  in  viewing  audiences. 

Exterior  environments  provide  the  potential 
for  a  great  variety  and  quantity  of  action.  It  is 
known  that  action  is  a  prime  ingredient  in 

holding  children's  attention  to  the  screen 
(Liebert,  Neale,  and  Davidson  1973).  On  Satur- 

day morning,  mythical  or  remote  exterior  en- 
vironments were  often  settings  for  that  action 

and  adventure.  In  prime-time  shows,  most  of 
the  fast-paced  action  sequences  again  take  place 
outside,  but  verbal  dramatic  developments, 

perhaps  of  more  interest  to  adults,  are  usually' set  indoors. 

Since  children  do  watch  both  Saturday  mor- 
ning and  evening  programs,  the  differences  in 

settings  may  communicate  conflicting  images  of 
the  wider  world  beyond  home.  On  Saturday 
morning,  events  that  are  exciting,  adventurous, 
or  challenging  usually  happen  in  exotic  foreign 
places,  in  wild  uninhabited  places,  or  at  least  in 
places  outside  the  home.  While  the  situations 
that  develop  may  or  may  not  be  realistic,  they 
present  an  intriguing  view  of  a  world  larger 
than  that  experienced  by  most  children,  or  even 
most  adults. 

The  evening  programs  we  viewed  split  into  an 
interesting  dichotomy.  On  the  one  hand,  there 

was  a  melange  of  violent,  criminal  and/or  in- 
stitutional processes  generated  in  an  urbanized 

world  in  which  men  were  the  main  participants. 
On  the  other  hand,  programs  featuring  family 

life  are  set  in  the  past  and  depict  'home'  as  a secure  rural  haven.  Do  children  infer  from  this 

that  the  city  is  a  frightening,  dangerous  place 
unsuitable  for  children  and  a  secure  home  is 
only  a  remnant  of  our  rural  past? 

Furthermore,  what  notions  of  lifestyle  are 
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children  absorbing?  Several  Saturday  morning 
shows  support  the  American  romance  of 

nomadic  or  highly  mobile  lifestyles  inviting  ex- 
ploration of  unknown  environments.  Some 

evening  programs,  on  the  other  hand,  reinforce 
the  value  of  a  stable,  rooted  home  environment. 
The  presentation  of  lifestyles  in  the  context  of 
certain  environments,  e.g.,  conventional  subur- 

ban settings  or  nostalgic  rural  settings,  may 
contribute  to  idealized  images  and  expectations 

of  how  one  "should"  live  and  of  options  other 
people  enjoy.  It  is  possible  that  the  comparison 
of  his  or  her  own  lifestyle  with  those  shown  on 

television  may  contribute  not  only  to  the  child's 
learning  about  the  world  but  also,  by  reflection, 
to  an  emerging  self-definition. 

We  should  note  that  although  Saturday  morn- 
ing shows  often  depicted  more  unusual  en- 

vironments, the  "created"  (drawn  or  modeled) 
settings  were  (with  a  few  exceptions)  highly 
stereotypic,  abstracted  representations  of  the 
suggested  environments.  If  these  are  informing 

a  child's  image  of  parts  of  the  world,  it  is  on  a 
highly  generalized  level.  The  "live"  locations  of 
evening  programs,  on  the  other  hand,  provide 
incidental  information  about  more  ordinary  en- 

vironments in  much  greater  detail.  For  many 

young  children,  even  these  "ordinary"  en- 
vironments are  different  from  anything  they 

have  experienced,  and  thus  may  be  a  source  of 
environmental  learning. 
Although  the  settings  of  the  evening 

programs  were  more  detailed  and  realistic  than 
most  Saturday  morning  settings,  landscapes 
were  often  viewed  in  glimpses.  The  scenes  were 
short,  and  the  screen  was  filled  almost  entirely 

by  close-ups  of  people,  car  interiors,  etc. 
Landscapes  were  often  more  suggested  than 
shown,  seen  in  fragments  out  of  car  windows,  or 
blurred  by  panning  or  a  shallow  depth  of  field. 
One  reason  that  so  much  of  the  landscape  was 
seen  in  glimpses  and  fragments  was  the  great 
amount  of  time  spent  in  vehicles  and  on  the 
streets.  We  are  reminded  of  recent  discussions 
of  landscapes  seen  from  moving  vehicles  and  the 
educational  and  orienting  functions  that  could 
be  served  in  real  urban  landscapes  by  the 
different  perspectives  available  in  a  trip 
through  the  city  (Appleyard,  Lynch,  and  Myer 
196]^;  Carr  and  Lynch  1968). 

In  a  sense  children  are  carried  as  passively 
through  television  landscapes  as  they  are  in 
vehicles,  but  the  images  on  television  are  even 

less  connected  and  the  scales  of  environments 
change  much  more  abruptly  in  adjacent  scenes 
of  TV  programs.  The  choice  of  perspective  is  also 
not  available  to  the  viewer  of  a  television  scene 

as  it  is  to  the  car  passenger.  Learning  to  in- 
tegrate different  scales  and  perspectives  of 

environment-landscape  into  a  coherent  image  is 
a  cognitive  task  which  children  achieve  with 
varying  levels  of  competence  at  different  stages 
of  development  (Hart  and  Moore  1973).  Future 

research  should  investigate  the  child's  ability  to 
integrate  individual  scene  pieces  into  a  unified 
image  of  a  landscape  based  on  the  context  of  the 
program  and  to  identify  a  type  of  landscape,  as 
well  as  its  region  or  place  in  the  world. 

This  study  has  approached  only  one  phase  of 
the  communications  model,  the  message  con- 

tent. The  other  two  facets,  the  choices  and  inten- 
tions of  the  producers  of  the  message  and  the 

manner  in  which  the  information  is  assimilated 
and  incorporated  by  child  viewers,  must  also  be 
investigated  to  elucidate  the  process  of 

children's  environmental  learning  through 
television.  This  conceptual  and  methodological 
approach  is  equally  applicable  to  other  popular 
media,  e.g.  movies,  comic  books,  advertising, 
music,  etc. 

It  is  our  hope  that  this  presentation  will  spark 
an  interest  in  media-based  environmental 
learning.  Decisions  about  environments  are 

made  by  and  for  people  who  environmental  at- 
titudes and  values  have  been  shaped  not  only 

through  formal  education  and  direct  experience 
but  also  through  indirect  and  informal 
resources. 
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"Observers  of  children  have  long  been  aware  of  how 
children  use  make-believe  play  to  cope  with  traumatic 
events  in  their  hves"  -  Anne  Robertson 
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A  Method  for  Observing 

Young  Children's  Make-Believe  Play 

by  ANNE  ROBERTSON,  Department  of  Psychology,  Yale  Univer- sity. 

ABSTRACT.  The  influence  of  toy  "realisticness"  on  the  make- 
believe  play  of  20-  and  26-month  old  boys  and  girls  was  studied  by 
recording  their  play  behaviors  when  they  were  presented  with 
specific  toys  and  play  suggestions.  Results  indicate  that  age 

changes  in  make-believe  play  with  the  less  realistic  toys  reflect  in- 
creased competence  in  symbolic  transformation,  whereas  age 

changes  in  play  with  the  more  realistic  toys  reflect  social  learning, 
which  may  differ  for  boys  and  girls. 

^HE  EXPERIMENTAL  METHOD  described 
in  this  paper  was  used  in  a  study  of  the  ef- 

fect of  age,  sex,  and  toy  type  on  the  make-believe 
play  of  children  20  and  26  months  old.  The  child- 

ren were  observed  playing  in  their  most  familiar 
and  natural  setting— at  home  with  their  mothers 
watching.  While  this  study  focused  on  the  early 
development  of  make-believe  play,  aspects  of  its 
experimental  design  and  methodology  might 
well  be  used  in  investigating  the  more  general 
question  of  how  different  settings  affect  be- 

havior. One  could,  for  instance,  examine  which 

types  of  play  and  interaction  were  most  charac- 
teristic of  children  using  different  areas  of  a 

camp  or  playground 
The  theoretical  basis  for  this  research  comes 

largely  from  the  work  of  Jean  Piaget,  the  Swiss 
developmental  psychologist.  Piaget  (1951)  has 

long  been  concerned  with  the  child's  cognitive 
development  and  regards  the  varying  types  of 
play  one  observes  in  children  of  different  ages  as 
reflections  of  the  increasing  complexity  of  the 

child's  intellectual  ability.  Piaget's  developmen- 
tal sequence  of  play  included  three  types — prac- 

tice play,  symbolic  play,  and  games  with  rules. 
Although  these  three  types  of  play  coexist  in 
older  children  and  adults,  they  first  appear  and 
predominate  during  particular  stages  of  the 

child's  cognitive  growth.  In  the  first  18  months 
of  life  a  child  engages  primarily  in  practice  play. 

in  which  pleasure  is  found  in  repeating  and 
solidifying  a  skill  which  has  already  been 
mastered — for  example,  a  baby  playing  pat-a- 
cake.  Examples  of  this  sort  of  play  in  adulthood 
would  include  playing  a  musical  instrument  or 
riding  a  bicycle  for  pleasure. 

At  about  18  months  the  child  becomes  capable 
of  what  Piaget  calls  symbolic  thought.  This 
development  is  reflected  both  in  the  growth  of 

language  and  in  the  appearance  of  make-believe 
play.  In  make-believe  play  the  child  is  able  to 
shape  the  world  to  his  fantasy  temporarily, 
rather  than  having  to  shape  his  behavior  and 
thought  to  the  demands  and  constraints  of  the 

environment.  With  the  development  of  make- 
believe  play  a  child  can  use  behaviors  he  has 
already  mastered  for  his  own  purposes.  A  1- 
year-old  must  concentrate  on  making  a  stack  of 
blocks  just  stand  up;  a  3-year-old  is  able  to  use 
his  building  skill  to  create  an  imagined  airport 
or  house. 
Games  with  rules  are  the  third  form  of  play 

described  by  Piaget.  These  games  predominate 
from  around  6  or  7  years  of  age  into  adulthood. 
This  type  of  play  includes  sports  and  board 
games,  in  which  the  player  accepts  a  set  of  ar- 

bitrary rules  and  shapes  his  behavior  to  them. 
A  number  of  researchers  view  make-believe 

play  as  significant  both  to  a  child's  cognitive 
growth  and  his  emotional  growth.  Studies  done 
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by  Sara  Smilansky  (1968)  of  Israel  suggest  that 
a  complex  form  of  make-believe  play,  which  she 

calls  "sociodramatic  play",  may  be  important 
for  later  success  in  school.  Sociodramatic  play  is 

the  sort  of  role-playing  engaged  in  by  4-  and  5- 
year-olds  around  a  theme,  such  as  playing  house 
or  cowboys  and  Indians.  Since  such  play  in- 

volves a  degree  of  abstract  thinking,  and  is 

directed  by  the  child's  imagination  rather  than 
by  the  demands  of  the  environment,  it  may 

provide  necessary  training  for  the  abstract,  in- 
ternal thought  processes  needed  in  reading  and 

problem-solving. 
Observers  of  children  have  long  been  aware  of 

how  children  use  make-believe  play  to  cope  with 
traumatic  events  in  their  lives.  Often  a  child  will 

take  an  active  role  in  play  that  parallels  a  situa- 
tion in  which  he  was  passive;  for  example,  a 

child  might  play  doctor  and  pretend  to  give  her 
doll  a  shot  the  day  after  she  had  received  a  shot 
herself.  Further,  fantasy  play  is  a  primary  tool 
in  psychotherapy  with  young  children.  Through 

a  child's  play  the  therapist  may  come  to  under- 
stand conflicts  that  are  interfering  with  the 

child's  normal  development.  Resolutions  may 
also  be  achieved  through  play. 
My  study  investigated  the  effect  of  how 

realistic  the  toys  were  on  the  make-believe  play 
of  20-  and  26-month-olds.  A  brief  description  of 
early  make-believe  play  will  help  clarify  why 
this  may  be  an  important  factor.  Early  in  the 
development  of  make-believe  play  a  child  may 
pretend  to  drink  from  an  empty  cup.  He  tips 
head  back  to  drain  the  last  drops  of  the  imagin- 

ed liquid,  then  smacks  his  lips  with  pleasure. 
Sometime  later  he  may  pretend  to  drink  from  a 
shell  or  closed  fist  and  perhaps  offer  a  sip  to  his 
teddy  bear.  In  these  sequences  of  play,  the  child 
apparently  disconnects  a  well-established  motor 
activity  (such  as  drinking)  from  its  customary 
function  (consumption)  and  context  (with  a  full 
cup).  Also,  as  the  child  matures,  he  has  less  and 
less  need  for  realistic  props  to  support  his 
attempts  at  make-believe.  At  first  he  pretends 
to  drink  with  an  empty  cup,  but  later  with  just  a 
closed  fist. 

The  relationship  of  the  amount  of  structure  or 

realisticness  provided  by  an  object  to  make- 
believe  play  has  interested  other  researchers 
(Markey  1935;  Fein  1973,  1975).  Although  4-  and 
5-year-olds  are  able  to  pretend  with  few  or  no 
props  (pretending  to  be  Batman  just  by  claim- 

ing to  be  and  running  around),  realistic  props 

may  be  necessary  to  the  make-believe  play  of 
younger  children.  For  older  children  with  well- 
developed  imaginative  capacities,  very  specific 
realistic  props  may  even  restrict  play. 

Piaget's  view  of  the  process  of  symbolic  or 
make-believe  play  is  useful  in  understanding  the 
relationship  of  materials  to  it.  Piaget  speaks  of 

"symbolic  transformations";  he  means  by  this 
that  in  pretending  to  drink  from  an  empty  cup  a 
young  child  must  symbolically  transform  the 
empty  cup  into  a  full  one.  In  pretending  to  drink 
from  a  wooden  block,  though,  an  additional 
transformation  is  required:  imagining  the  block 
to  be  a  cup.  So,  more  symbolic  work  seems  to  be 
required  from  the  child  by  less  structured  ob- 

jects. While  this  symbolic  work  may  be  easy  and 
fun  for  an  older  child,  it  may  be  impossible  for  a 
younger  child  without  the  cues  provided  by 
realistic  objects.  The  implication  is  that  with 
cognitive  growth,  pretend  play  may  become  less 
dependent  on  the  physical  presence  of  highly 
realistic  or  prototypical  objects  such  as  cuplike 
cups,  trucklike  trucks  and  babylike  dolls. 

I  studied  whether  the  relation  between  the 

structuredness  of  materials  and  make-believe 

play  varies  as  a  function  of  age  by  presenting  20- 
and  26-month-old  girls  and  boys  with  materials 
that  differed  in  their  similarity  to  real  cups, 

trucks,  and  dolls.  Sex  differences  in  early  make- 
believe  play  were  also  examined  in  this  study, 
but  those  results  will  only  be  mentioned  briefly. 

METHOD 

The  subjects  were  28  Caucasian  boys  and 
girls,  chosen  randomly  from  hospital  birth 
records.  Restrictions  on  the  sample  were  that  no 
child  have  more  than  one  sibling  and  that  the 
parents  live  together.  Most  of  the  children  came 
from  middle-class  homes. 

Each  child  was  observed  twice  at  home  with 

his  or  her  mother  present.  Each  session  con- 
sisted of  three  distinct  segments — two  play 

episodes  of  10  minutes  each  (in  which  the 
procedure  was  identical  but  the  toys  were 
different),  separated  by  approximately  40 
minutes  of  intervening  tasks  which  were  the 

same  for  all  children.  Two  visits  were  ap- 
proximately 2  weeks  apart  and  lasted  about  an 

hour.  Since  each  child  was  observed  twice  with 
each  of  the  two  toy  sets  (toy  sets  A  and  B  were 
presented  at  each  visit  but  not  in  the  same 
order),   the   experimental   design  was  one  of 
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repeated  measures  in  which  each  child  served  as 
his  own  control.  Using  two  visits  also  made  it 
possible  to  assess  the  effect  of  the  unfamiliarity 
of  the  experimental  situation  and  the  ex- 

perimenters. Since  play  is  one  of  the  first 
behaviors  to  drop  out  when  a  child  is  anxious  or 
uncomfortable,  it  is  essential  that  the  child 

become  familiar  with  the  experimenters  and  ex- 
perimental procedures. 

Materials.  There  were  two  toy  sets,  each  con- 
taining 17  objects,  4  of  which  were  identical  in 

both  sets.  Examples  of  the  object  categories 
were:  cup,  spoon,  bowl,  doll,  truck,  crib,  phone. 

The  highly  realistic  or  "highly  prototypical" 
(HP)  toy  set  contained  13  objects  which  were 
either  familiar  household  things  or  toys  (crib, 
telephone,  truck).  The  doll  was  a  detailed 
representation  of  a  baby.  The  13  objects  in  the 

"less  prototypical"  (LP)  set  were  roughly  match- 
ed by  function  (things  for  drinking,  for  eating, 

for  sleeping)  but  lacked  the  detail  of  their  highly 
prototypical  counterparts;  e.g.,  a  bed  and  a 
truck  were  matched  to  two  boxes  of  different 
sizes,  the  coffee  mug  was  matched  to  a  plastic 
container  of  roughly  the  same  size,  the  toy 

telephone  was  matched  by  a  toilet-paper  tube 
balanced  on  two  blocks,  and  the  baby  doll  was 
matched  to  a  stuffed  cloth  figure. 
Experimenters.  Two  female  experimenters 

visited  the  home.  One  experimenter  (El) 
presented  the  toys  to  the  child  and  administered 
the  intervening  tasks,  while  the  other  {E2) 

recorded  the  child's  behavior. 
Warm-up  The  initial  5  to  10  minutes  of  each 

session  were  spent  in  helping  the  child  feel  at 
ease  with  the  experimenters.  Either  El  or  the 

child's  mother  showed  the  child  a  picture  book 
while  the  other  adults  chatted.  By  the  end  of  10 
minutes  El  took  the  first  set  of  toys  from  the 
suitcase,  arranged  them  on  the  floor  in  a 
predetermined  way  and  invited  the  child  to  play 
with  them. 

Play  episodes.  Each  10-minute  play  episode 
began  with  2  minutes  of  free  play  during  which 
El  sat  near  the  child  but  did  not  participate  in 
his  play.  During  the  remaining  8  minutes  of  the 

episode  £"1  made  five  play  suggestions  at 
specified  time  intervals  and  in  a  fixed  sequence. 

When  making  a  play  suggestion.  El  indicated 
or  brought  into  view  the  appropriate  toys  for 
that  particular  play  theme;  for  example  El  in- 

dicated the  toy  truck  while  saying,  "Dolly  wants 
to  go  for  a  ride;  please  take  dolly  for  a  ride."  If 

the  child  did  not  respond  to  the  first  verbal 
suggestion,  it  was  repeated  approximately  30 
seconds  later.  Beyond  this,  however,  the  child 
was  not  coaxed  into  following  EVs  requests. 

During  each  play  episode,  E2  continuously 

described  the  child's  activities  into  a  tape 
recorder.  A  signal  was  recorded  on  the  tape 
every  10  seconds.  Even  though  there  was  a  lag 
between  the  occurrence  of  an  activity  and  the 
oral  description  of  it,  the  relative  duration  and 
sequence  were  preserved.  The  language  used  to 

record  the  child's  behavior  consisted  of  about  50 
core  verbs  which  described  the  child's  use  of  ob- 

jects (e.g.,  pushes  truck,  fingers  doll,  claps 
blocks)  and  his  interactions  with  other  people 
involving  objects  (e.g.,  gives  mother  doll,  shows 

El  bottle).  All  of  the  child's  behavior  during  the 
play  episodes  was  recorded  and  transcribed,  but 
only  those  behaviors  subsequently  coded  as 

"pretends"  will  be  considered  here. 
Actions,  but  not  verbal  labels,  were  scored 

"pretends"  if  they  contained  an  element  of 
make-believe.  For  example,  a  child's  going 
through  the  motions  of  drinking  from  an  empty 

cup  was  scored  "pretend",  but  his  pointing  to  an 
empty  cup  and  saying  "coffee"  was  not.  A  child's 
behaviors  were  coded  "pretend"  if  they:  (a)  in- 

volved treating  something  inanimate  as  though 
it  were  animate  (feeding  a  doll);  (b)  resembled 
normal,  functional  activities  but  occurred  in  the 
absence  of  necessary  materials  (drinking  from 
an  empty  bottle);  (c)  were  not  carried  through  to 
their  usual  outcome  (putting  on  a  hat,  but  not 
going  outside;  closing  eyes,  but  not  sleeping);  or 
(d)  were  typically  performed  by  someone  else 
(brushing  hair,  dialing  a  telephone). 

Observation  reliabilities  were  determined 
from  tape  recorded  observations  of  filmed  play 

sequences.  Observer  agreement  for  object  con- 
tact was  82  percent,  for  activity  it  was  80  per- 

cent and  for  coding  a  behavior  "pretend"  it  was 
87  percent. 
Measures.  The  four  taped  play  episodes  for 

each  child  were  transcribed,  the  "pretends"  cod- 
ed and  the  following  measures  compiled  for  each 

play  episode: 
1)  Pretend  Frequency  was  the  sum  of  all  those 

behaviors  coded  "pretend"  within  a  10-minute 
observation  period. 

2)  Variation  of  Pretend  was  the  number  of 
pretend  activities  which  were  unique  in  action, 
objects,  or  relevant  vocalizations.  For  example, 
stirring  with  a  spoon  in  a  red  cup  five  times  was 
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scored  as  one  variation,  and  so  was  stirring  once 
with  a  spoon  in  a  yellow  bowl.  Also,  pretending 
to  drink  from  an  empty  cup  with  accompanying 
noises  was  scored  separately  from  drinking 

"silently",  and  saying,  "Hi,  Daddy,"  on  the  toy 
telephone  was  scored  differently  from  saying, 

"No,  I  can't." 
3)  Total  Activity  was  the  sum  of  all  the  child's 

actions,  whether  make-believe  or  not,  during  the 
10-minute  play  episode.  This  score  served  as  a 
baseline  of  activity  level  against  which  to  assess 

a  child's  pretend  activity. 

RESULTS 

Since  preliminary  analyses  indicated  no 
significant  experimenter  effect  (t  =  .79,  df  = 
110,  /}  <.43),  groups  were  collapsed  across  ex- 

perimenter and  subsequent  analyses  were  per- 
formed on  these  pooled  groups.  A  multifactor 

analysis  of  variance  with  repeated  measures 
(Wmer  1962)  was  performed  on  each  of  the 

dependent  measures:  Pretend  Frequency,  Varia- 
tion of  Pretend,  and  Total  Activity.  The 

between-subjects  factors  were  age,  sex,  and  in- 
tervisit  order  (LP/HP  -  HP/LP  or  HP/LP  - 
LP/HP),  and  the  repeated  factors  were  type  of 
toy  and  intravisit  order  (first  or  second). 
The  three  dependent  measures  were 

significantly  correlated  {p  <  .001),  with  Pretend 
Frequency  and  Variation  of  Pretend  scores  be- 

ing more  highly  correlated  with  each  other  than 
either  was  with  the  Total  Activity  score. 

The  Pretend  Frequency  and  Variation  Scores 
were  intended  to  reflect  two  dimensions  of 

make-believe  play,  amount  and  diversity. 
However,  the  analyses  of  variance  and  the  inter- 

nal analyses  for  the  two  scores  were  so  closely 
parallel  (differing  only  in  the  degree  to  which 
the  findings  were  more  significant  than  p  <  .05), 
that  this  discussion  will  be  limited  to  the  results 
of  analyses  of  the  frequency  scores  only. 

Age,  sex,  and  toy  type  effects 
Repeated-measures  analysis  of  variance  for 

frequency  scores  showed  that  the  main  effects 
of  age,  sex,  and  toy  type  were  all  significant  (in 
each  case,  p  <  .01).  Significant  interactions 
between  sex  and  age  (F  (1,20)  =  4.22,  p  <  .05) 
and  among  age,  sex,  and  toy  type  (F  (1,20)  = 
12.82,  p  <  .002)  were  also  found. 
In  general  26-month-olds  pretended  more 

than  20-month-olds  {F  (1,20)  =  8.05,  p  <  .01), 

and  girls  pretended  more  than  boys  {F  (1,20)  = 

9.46,  p  <  .01).  But  the  influence  of  a  child's  sex 
on  his  pretend  play  depended  on  his  age. 
Twenty-six-month-old  girls  pretended 
significantly  more  than  20-month-old  girls  {t  = 

3.49  >  ̂ '  =  2.85,  p  <  .01),  but  the  difference 
between  older  and  younger  boys  was  not  signifi- 

cant. It  was  only  at  26  months  that  the  sexes 

differed  in  amount  of  pretending  {t  =  3.66  >  t'  = 
2.85,  p  <  .01);  at  20  months  there  was  no 
difference.  Thus,  it  was  between  the  ages  of  20 
months  and  26  months  that  the  two  sexes  began 

displaying  different  patterns  of  make-believe 

play. The  interactive  effect  of  age  and  sex  is 

modified  by  toy  type.  With  all  subjects  com- 
bined, children  pretended  more  with  the  highly 

prototypical  toys  than  with  the  less  prototypical 

toys  (F  (1,20)  =  26.12,  p  <  .001).  Using  the 
Newman-Keuls  method  for  multiple  com- 

parisons, I  found  this  to  be  true  also  of  each 

separate  age  and  sex  group  ip  <  .01).  The  ex- 
istence of  a  significant  age  by  sex  by  toy  interac- 

tion, though,  means  that  the  precise  effect  of  toy 

type  depended  on  the  child's  age  and  sex. As  can  be  seen  from  figure  1,  boys  and  girls 

followed  strikingly  different  lines  of  develop- 
ment from  20  to  26  months  with  regard  to  the 

influence  of  toy  type.  At  20  months  both  boys 
and  girls  pretended  more  with  highly 
prototypical  than  with  less  prototypical  toys  {p 
<  .01),  but  the  difference  was  greater  for  boys. 

By  26  months  the  situation  was  almost  revers- 
ed, with  girls  pretending  much  more  with  highly 

prototypical  than  with  less  prototypical  toys  (p 
<  .01),  and  toy  type  making  no  difference  in 

older  boys'  pretend  play.  Thus,  from  20  to  26 
months  boys  went  from  having  toy  type  affect    , 

their    pretent    play    to   having   it    make   no  | 
difference,  while  with  age  the  effect  of  toy  type 
was  simply  intensified  for  girls. 

Both  sexes  significantly  increased  their  pre- 
tend play  with  the  less  prototypical  toys  from  20 

to  26  months  (boys,  p  <  .01);  girls,  p  <  .01). 
Although  the  girls  pretended  more  than  the 
boys  at  each  age  level  (20  months,  p  <  .01;  26 
months,  p  <  .05),  the  lines  of  development  were 
parallel  for  the  two  sexes.  The  situation  was 
dramatically  different  with  the  highly 

prototypical  toys:  the  boys'  pretending 
significantly  decreased  (p  <  .01)  from  20  to  26 
months,  whereas  the  girls  nearly  doubled  the 
frequency  of  their  pretend  play  (p  <  .01).  At  20 

i 
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months  there  was  no  difference  in  the  amount 

boys  and  girls  pretended  with  highly 
prototypical  toys,  but  by  26  months  girls 
pretended  more  than  twice  as  much  as  boys  (p  < 
.01).  Thus,  with  these  toys  boys  and  girls  showed 
divergent  lines  of  development. 

In  summary,  the  factors  age,  sex,  and  toy  type 
significantly  influenced  the  frequency  of  make- 
believe  play  in  the  following  ways: 

1.  Twenty-six  month-olds  pretended  more 
than  20-month -olds. 

2.  Girls  pretended  more  than  boys. 
3.  Highly  prototypical  toys  elicited  more 

pretending  than  less  prototypical  toys. 
4.  The  Age  x  Sex  interaction  reflected  a  large, 

significant  sex  difference  at  26  months  and  no 
sex  difference  at  20  months. 

5.  The  significant  Age  x  Sex  x  Toy  Type  in- 
teraction reflected  the  following  pattern  of 

results:  (a)  With  less  prototypical  toys,  a 
parallel  increase  in  pretend  play  for  both  sex- 

es,but  (b)  with  highly  prototypical  toys,  a  large 
increase  in  pretend  play  for  girls,  and  a  slight 
decrease  for  boys. 

DISCUSSION 

If  one  supposes  that  at  about  2  years  of  age  a 
child  is  beginning  to  acquire  a  sex-role  identity 
and  is  being  exposed  to  different  sex-role 
behavior  patterns  and  possibly  to  training  in 

sex-appropriate  play  patterns,  one  would  expect 
these  to  be  revealed  in  his  play,  particularly 
with  those  objects  most  closely  related  to  daily 
life  experiences.  It  may,  therefore,  be  useful  to 
think  of  highly  prototypical  toys  as  those  that 
receive  the  full  impact  of  these  socialization  ex- 

periences. If  one  thinks  of  a  generalization 
gradient  along  the  dimension  of  prototypical 
similarity,  it  may  be  that  play  with  less 
prototypical  materials  reflects  developmental 
changes  in  the  childs  transformational  com- 

petence, whereas  play  with  highly  prototypical 
toys  reflects  social  learning.  If  so,  then  the 
parallel  significant  increase  in  pretend  play 
with  the  less  prototypical  toys  for  both  sexes 
was  to  have  been  expected.  In  contrast,  the  large 
sex  difference  in  pretend  play  with  highly 
prototypical  toys  (girls  increasing  dramatically 
and  boys  decreasing  in  amount  of  pretending) 
could  be  attributed  to  differences  in  the 
socialization  experiences  of  boys  and  girls  from 
20  to  26  months. 
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Figure  1.— Mean  total  pretend  scores  as  a 
function  of  age,  sex  and  toy  type. 

The  research  design  and  methodology  in  this 

study  could  be  used  to  study  older  children's 
behavior  in  various  outdoor  settings.  The 
repeated  measures  technique  allows  the 
researcher  to  use  each  child  as  his  own  control 
and  thus  reduce  error  due  to  individual  varia- 

tion without  increasing  sample  size.  Also,  tap- 
ing could  be  adapted  to  record  more  complex 

behavior. 
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"He  is  full  of  potentialities,  visions  of  the  future,  and 
questions  concerning  his  fulfillment  of  himself" 
-  A.  Laverne  Dickerson 
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The  Youth  Conservation  Corps  and 

Adolescents'  Self-concept 

by  A.  LA  VERNE  DICKERSON,  Social  Science  Analyst,  USDA 
Forest  Service,  Northeastern  Forest  Experiment  Station. 

ABSTRA  CT.  Four  dimensions  of  self-concept  were  measured  at  the 

beginning  and  the  end  of  the  Youth  Conservation  Corps's  1971  pilot 
program.  The  overall  evaluation  of  the  program  had  found  no 
changes  in  self-concept,  but  factor  analysis  identified  some  signifi- 

cant differences.  The  campers'  perceptions  of  their  adequacy 
decreased,  while  their  perceptions  of  their  personal  worth  and 
social  skills  increased.  These  changes  differed  with  the  sex,  age, 
and  family  income  of  the  participants  and  with  the  type,  location, 
sponsoring  agency,  and  management  style  of  the  camps. 

INTRODUCTION 

TT  is  VERY  IMPORTANT  in  the  development 

■'■and  management  of  a  Federal  social  program 
that  a  special  effort  be  made  to  assess  its  suc- 

cess and  failures.  We  need  to  learn  answers  to 

such  questions  as:  Were  the  program's  objec- 
tives stated  clearly?  Did  the  program  meet  the 

needs  of  its  participants  and  society? 
The  overall  evaluation  of  the  1971  Youth 

Conservation  Corps  pilot  program  has  been 
published  (Marans,  Driver,  and  Scott  1972).  One 
of  the  recommendations  made  was  a  closer  look 

at  the  dimensions  of  self-concept.  This  has  been 
done  (Dickerson  1973)  and  some  of  the  findings 
are  presented  here  with  the  hope  that  those  in- 

terested in  children,  nature,  and  the  urban  en- 
vironment will  find  in  them  some  insights, 

hunches,  or  ideas. 

BACKGROUND 

The  Youth  Conservation  Corps  was  estab- 
lished in  the  Departments  of  Agriculture  and 

Interior  when  the  91st  Congress  approved 
Public  Law  91-378  on  August  13,  1970.  During 
the  summer  of  1971,  approximately  2,400  youth 
of  both  sexes,  ages  15  to  18,  from  all  social, 
economic,  and  racial  groups  participated  in  the 
YCC  program.  The  camps  were  located  in  38 

states  and  the  District  of  Columbia.  The  spon- 
soring agencies  and  the  number  of  camps  they 

were  responsible  for  were:  In  the  Department  of 
the  Interior,  Bureau  of  Indian  Affairs,  3; 
Bureau  of  Land  Management,  2;  Bureau  of 
Reclamation,  4;  Bureau  of  Sport  Fisheries  and 
Wildlife,  12;  National  Park  Service,  9;  and  in  the 
Department  of  Agriculture,  Forest  Service,  34. 
There  were  33  coed  camps,  8  female  camps,  and 

23  male  camps.  Fourteen  of  the  camps  were  non- 
residential. Thirty-eight  residential  camps  were 

open  7  days  a  week  and  12  residential  camps 
operated  5  days  a  week.  Duration  of  camp 
sessions  and  the  number  of  camps  with  each 
length  of  session  were:  4  weeks:  6,  7  weeks:  4,  8 
weeks:  49,  and  9  to  12  weeks:  5. 

Eight  objectives,  originating  from  Section  1  of 
Public  Law  91-378,  were  adopted  by  the 
Departments  of  Agriculture  and  Interior  at  the 
beginning  of  the  program:  Two  concerned  work 
accomplishment,  two  environmental  learning, 
and  four  personal  and  social  development.  A 
detailed  description  of  this  cooperative  effort 
may  be  found  elsewhere  (Marans,  Driver,  and 
Scott  1972;  Dickerson  1973). 

SELF- CONCEPT 

What  is  self-concept?  There  is  no  unanimity 
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about  the  meaning  of  the  term  or  its  theoretical 
foundation.  The  interrelatedness  of  self  as  both 
object  and  process  is  discussed  in  the  writings  of 
many.  (For  a  detailed  discussion,  see  Marans, 
Driver,  and  Scott  1972.)  Here,  self-concept  is 
viewed  as  the  way  of  looking  at  and  thinking 

about  those  aspects  of  his  person  that  the  in- 
dividual perceives  and  toward  which  he  develops 

opinions  and  attitudes  (Dewey  and  Humber 
1966).  The  adolescent  is  at  the  stage  of  develop- 

ment where  he  is  deeply  concerned  with  such 
questions  as:  Who  am  I?  What  will  I  become? 
What  kind  of  work  will  I  do?  Why  am  I  having 
problems  with  my  friends?  In  short,  feelings, 
thoughts,  and  behavior  at  this  stage  are  mainly 

determined  by  concept  of  self.  "Whatever  the 
self  is,  it  becomes  a  center,  an  anchorage  point,  a 
standard  of  comparison,  an  ultimate  real. 

Inevitably,  it  takes  place  as  a  supreme  value." 
(Murphy  19^7:  536). 

Rapid  physical  changes  accompanied  by  inter- 
nal physiological  and  psychological  changes  in- 

tensify the  adolescent's  concern  with  self, 
regardless  of  his  socioeconomic  or  cultural 
background.  And  if  these  changes  are  not 
enough,  ambiguities  in  our  society  confound  his 
concept  of  self.  One  moment  he  is  treated  like  a 
child;  the  next  moment  he  is  expected  to  act  as 
an  adult.  His  social  duties  and  responsibilities 
may  be  those  of  an  adult  while  his  social  rights 
and  privileges  may  be  those  of  a  child.  Criminal 
and  violent  behavior  abounds,  yet  we  speak  of 
morals  and  ethics.  All  of  these  add  to  the 

adolescent's  confusion  about  himself.  He  is  full 
of  potentialities,  visions  of  the  future,  and 
questions  concerning  his  fulfillment  of  himself. 
This  is  an  interesting  time  of  life  at  which  to 

study  self-concept;  body  changes  and  important 
life  decisions  are  intensifying  the  awareness  of 
and  concern  with  the  concept  of  self. 

I  believe  that  experience  with  natural  en- 
vironments can  help  the  adolescent  improve  his 

concept  of  himself. 

Three  of  the  four  personal  and  social  develop- 
ment objectives  of  the  YCC  program  formed  the 

basis  for  selecting  the  dimensions  of  self- 
concept  to  be  examined  in  this  research: 

1.  To  acquire  increased  self-dignity. 
2.  To  acquire  increased  self-discipline. 
3.  To  better  work  with  and  relate  to  peers  and 

adults. 

Self-dignity,  self-discipline,  and  relationships 
with  peers  and  adults  are  important  objectives. 

especially  for  an  age  group  whose  attempts  at 
social  differentiation  and  integration  appear  to 
be  directed  by  such  value  themes  as  acceptance, 
self-identification,  and  intimacy  (Gordon  1971: 
832).  Searching  the  literature  for  instruments 
applicable  to  this  study,  we  became  aware  that 
most  researchers  on  self-concept  found  these 
dimensions  of  personality  to  be  relatively  basic 
and  therefore  stable  over  time.  (Bachman  1970, 
Brownfain  1952,  Taylor  1953,  Engel  1956). 
Therefore,  if  any  changes  took  place  during  this 
study,  they  would  be  quite  significant. 

There  are  four  ways  to  measure  changes  in 

self-dignity,  self-discipline,  and  relationships 
with  peers  and  adults.  The  first  identifies  and 
measures  observable  behavorial  responses 
related  to  these  attributes;  the  second  measures 

the  individual's  perceptions  of  himself;  the  third 
measures  other  peoples'  perceptions  of  the  in- 

dividual; and  the  fourth  measures  some  com- 
bination of  the  first  three.  Because  time,  money, 

and  personnel  were  limited,  the  second  method 
was  selected — measuring  what  the  individual 
thinks  of  himself,  at  the  beginning  and  at  the 
end  of  the  YCC  Experience. 

The  following  are  working  definitions  of  the 
dimensions  of  self-concept: 

Self-esteem  is  "an  evaluation  which  the  in- 
dividual makes  and  customarily  maintains  with 

regard  to  himself:  it  expresses  an  attitude  of  ap- 
proval or  disapproval,  and  indicates  the  extent 

to  which  the  individual  believes  himself  to  be 
capable,  significant,  successful,  and  worthy.  In 
short,  self-esteem  is  a  persona/  judgment  of  the 
worthiness  that  is  expressed  in  the  attitudes  the 

individual  holds  toward  himself."  (Coopersmith 
1967:  4-5). 

Self-development  is  the  degree  to  which  a  per- 
son had  developed  his  positively  valued  abilities 

and  potentialities  into  skills  and  competencies 
(French  and  Kahn  1962). 

Social  skills:  peers  refers  to  the  individual's 
perception  and  evaluation  of  his  acceptance  byj 
others  of  his  own  age. 

Social  skills:  adults  refers  to  the  individuals 

perception  and  evaluation  of  the  worth  of  adults, 
and  his  understanding  of  and  his  acceptance  by 
them. 

To  measure  these  dimensions,  I  asked  YCC 
participants  to  respond  to  45  statements  at  the 
beginning  and  at  the  end  of  their  experience. 
Five  responses  were  offered,  ranging  from 

"almost  always  true"  to  "never  true".  Numbers 

i 
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from  1  to  5  were  assigned  to  each  of  the 
responses  in  such  a  way  that  a  higher  score 
would  reflect  more  positive  self-perception.  The 
total  score  on  each  of  the  five  dimensions  of  self- 
concept  was  the  sum  of  the  scores  on  each  item 
in  the  dimension.  For  example,  if  a  dimension 
was  measured  by  seven  items,  the  total  score 
would  range  from  7  to  35.  An  explanation  of  how 
these  instruments  were  designed  can  be  found 
in  Youth  and  the  Environment  (Marayis,  Driver, 
and  Scott  1972). 

ANALYSIS 

Factor  analysis  of  responses  to  the  45 
statements  suggested  the  following  dimensions 
of  self-concept: 
Personal  worth  is  a  way  of  looking  at  and 

thinking  about  valued  personal  abilities  and 
potentials,  ones  the  individual  perceives  and 
toward  which  he  develops  opinions  and  at- 

titudes that  contribute  to  his  feelings  of  self- 
worth  (includes  21  statements). 
Adequacy  is  a  way  of  looking  at  and  thinking 

about  valued  personal  abilities  and  potentials, 
ones  the  individual  perceives  and  toward  which 

he  develops  opinions  and  attitudes  by  com- 
paring them  with  certain  standards  he  has  set 

for  himself  (six  statements). 
Social  skills:  adults  and  Social  skills:  peers 

retained  the  definitions  presented  earlier  (six 
and  seven  statements  respectively). 

Research  has  shown  that  an  organization's 
style  of  management  and  its  attention  to  the 
personal  values  of  its  members  influence  their 
performance  and  their  satisfaction  with  the 
organization  (Likert  1967).  Therefore,  the  final 
questionnaire  included  several  questions  about 
camp  administration  and  organization.  A  single 

index  was  constructed,  the  Participation- 
Interpersonal  Relations  Index  (PIRI)  (Marans, 

Driver,  and  Scott  1972)  to  combine  adolescents' 
perceptions  of  (1)  the  extent  to  which  they  par- 

ticipated in  governing  their  camp,  and  (2)  the 
degree  of  friendliness,  confidence,  trust, 
willingness  to  communicate,  and  supportiveness 

shown  by  the  camp's  staff. 
Twelve  characteristics  of  the  adolescent  and 

the  camp  were  considered.  Adolescent 
characteristics  were  sex,  age,  race,  family  in- 

come, and  place  of  residence.  Family  income  was 
categorized  by  the  adolescent  as  under  $5,000; 
$5,000  to  $9,999;  $10,000  to  14,999;  or  $15,000 

and  over.  Each  participant  categorized  his  place 
of  residence  as  urban  (cities  of  more  than 
100,000),  suburban  (small  cities  or  towns  of  less 
than  100,000),  or  rural.  Camp  characteristics 

were  sponsoring  agency,  coed  or  non-coed, 
residential  or  nonresidential,  size,  length  of  ses- 

sion, region  where  located,  and  PIRI. 
With  12  independent  variables  (adolescent 

and  camp  characteristics)  and  4  dependent 
variables  (self-concept  dimensions),  some  of  the 
cells  in  the  matrix  had  too  few  responses  for 
multivariate  analysis.  Simple  analysis  of 
coveriance  was  used  instead. 

RESULTS 

Five  characteristics  of  the  subjects  and  seven 
characteristics  of  the  camps  were  expected  to 

correlate  with  variations  in  adolescents'  self- 
concepts.  F-ratios,  the  results  of  analysis  of  co- 
variance,  were  computed  for  the  four  dimen- 

sions of  self-concept.  Significant  relationships 
are  presented  in  table  1. 

Scores  on  the  personal  worth  scale  were  cor- 
related with  age,  sponsoring  agency,  session 

length,  and  PIRI.  Adequacy  scores  showed 
significant  differences  on  one  adolescent 
characteristic  and  four  camp  characteristics: 
family  income,  residential  or  nonresidential 
camp,  sponsoring  agency,  region,  and  session 
length.  Three  characteristics  were  significantly 
related  to  differences  in  scores  on  social  skills: 
adults:  session  length,  PIRI,  and  residential  or 
nonresidential  camp.  Social  skills:  peers  scores 
revealed  significant  differences  for  the  variables 
sex,  coed  or  non-coed  camp,  sponsoring  agency, 
session  length,  and  PIRI. 

The  overall  evaluation  of  the  YCC  program 
(Marans,  Driver,  and  Scott  1972)  found  no 

change  in  self-concept  as  a  result  of  the  ex- 
perience. But  as  shown  above,  the  factor 

analysis  that  collapsed  five  self-concept  dimen- 
sions into  four  identified  some  significant 

differences  among  both  adolescent  and  camp 
characteristics.  A  look  at  the  subgroups  of 
characteristics  that  showed  significant 

differences  can  give  us  some  clues  to  the  varia- 
tion. 

Personal  Worth 

Participants  at  Forest  Service  camps  showed 
the  most  growth  in  feelings  of  personal  worth 
(see  table  2).  Decreases  were  recorded  at  camps 
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Table  1.— Significance  of  relationships  between  characteristics  of  camper 
and  camp,  and  four  aspects  of  self-concept  (F-Ratio) 

Personal 
Social Social Characteristic worth 

Adequacy skills: 
adults skills: 

peers 
Camper 

Sex 

** 

Age * 
Race 
Size  of  place 
Family  income 

* 
Camp 

Sponsoring  agency 
•  * 

** * 
Coed/non-coed 

** 
Session  length 

* ** * ** 
Residential/nonresidential 

*»* 
*** 

Camp  size 
PIRI 

** * ** 
Camp  region 

** 

*p>  .05 **p>  .01 
***p>  .001 

Table  2.— Scores  on  "personal  worth"  before  and  after  camp,  by  age  of 
camper  and  camp  variables 

Variable 
Before After Difference N Mean 

SD 
Mean 

SD Age 15 

81.075 10.515 80.335 11.043 

-0.740 

307 16 
81.624 10.085 81.921 

10.935 0.297 

391 
17   . 

81.506 9.846 82.328 10.047 0.822 
326 18 

82.292 8.230 82.689 9.086 0.397 

106 
Sponsoring  agency 

Bureau  of 
Indian  Affairs 76.969 10.531 75.750 11.648 

-1.219 

56 
Bureau  of 

Land  Management 82.265 7.856 81.676 10.057 

-0.589 

34
' 

Bureau  of 
Reclamation 8L917 9.546 82.531 8.762 

0.614 
96 

Bureau  of  Sports 
Fisheries,  Wildlife 79.984 10.024 79.197 10.546 

-0.787 

127 
Forest  Service 81.880 9.883 82.538 10.387 

0.658 
692 

National  Park  Service 82.592 10.406 81.456 11.447 

-1.136 

125 

Session  length 
4  weeks 82.193 9.432 83.467 10.023 1.274 212 
8  weeks 81.388 10.081 81.293 10.593 

-0.095 

836 12  weeks 80.902 
10.230 81.000 11.391 0.098 

82 
PIRI 

Low 80.853 10.350 79.620 11.137 

-1.233 

292 
Medium 81.328 10.067 81.803 10.609 0.475 

543 High 82.471 9.354 83.492 9.571 1.021 295 

Overall  average 81.504 9.971 
81.680 10.575 0.176 1130 

run  by  four  agencies;  the  greatest  decrease  was 
at  Bureau  of  Indian  Affairs  camps.  Could 
different  policies  and  procedures  have  affected 
these  scores? 

Decreases  in  personal  worth  felt  by  the  15- 
year-old  participants  could  be  the  result  of  im- 

maturity. Older  participants  usually  performed 
better  in  work,  recreation,  and  social  situations. 
These  successes  seem  to  have  produced  feelings 

of  pride  and  self-worth  for  many  of  the  17-year- 
olds.  Could  it  be  that  the  15-year-olds  judged 
themselves  by  the  values  of  the  entire  group  and 
that  their  judgments  reflected  their  low  status 
in  that  group? 

The  participants  in  4-week  camps  showed  a 
greater  increase  in  personal  worth  scores  than 
participants  in  either  shorter  or  longer  camps. 
Although  this  has  not  been  reported  previously 
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in  the  literature,  I  have  observed  that  campers' 
apathy  seems  to  increase  after  4  weeks  in  camp. 

The  greatest  significant  difference  for  per- 
sonal worth  was  associated  with  PIRI. 

Adequacy 

Most  of  the  changes  in  adequacy  scores  were 
negative  (see  table  3).  Could  these  changes 
reflect  unrealistic  expectations  generated  by  the 
selection  procedures?  Perhaps  the  thrill  of  being 
chosen  (often  as  the  only  representative  of  a 
school)  elevated  participants  and  encouraged 
them  to  formulate  plans  to  solve  major  en- 

vironmental problems.  Even  though  they 
developed  and  implemented  plans  to  solve 
problems  and  completed  many  important  pro- 

jects, the  reality  was  that  many  things  still 
needed  to  be  accomplished  and  some  problems 
were  too  complex  for  quick  solutions.  This 
speculaton  is  based  on  personal  conversations 
with  participants  in  northeastern  and 
northwestern  camps.  The  general  theme  was 
that  much  more  needed  to  be  done  to  improve 

and  maintain  the  natural  environment  than  had 
been  anticipated. 

Social  skills:  adults 

The  participants  in  12-week  camps  showed 
the  greatest  increase  in  this  dimension.  It  seems 
that  time  enabled  them  to  understand  the  adults 
in  their  environment  better  (see  table  4.) 

The  closeness  of  the  nonresident  camp  staff  to 
the  participants  while  they  were  trying  to  over- 

come obstacles  seemed  to  influence  the  par- 

ticipants' perceptions  of  adult  relationships. 
Medium  participation  in  camp  governance  and 
involvement  in  planning  and  problem  solving 
(PIRI)  provided  the  best  climate  for  changes  in 
adult  relationships. 

Social  skills:  peers 

There  was  a  significant  increase  in  girls' 
perceptions  of  social  skills:  peers  (see  table  5). 
Evidently  girls  are  more  concerned  than  boys 

with  their  relations  with  peers.  Rosenberg's 
study  verified  this  finding: 

Table  3.— Scores  on  "adequacy"  before  and  after  camp,  by  family 
income  and  camp  variables 

Variable 
Before After Difference N Mean SD Mean SD 

Family  income 
Under  $5,000 

$5,000-$9,999 
$10,000-$14,999 
$15,000  and  over 

21.371 
22.224 
22.558 
22.337 

3.574 
3.310 
3.080 
3.228 

21.067 
21.619 
22.391 
21.971 

3.685 
3.626 
3.198 
3.421 

-0.304 -0.605 

-0.167 
-0.366 

105 
357 

353 
315 

Sponsoring  agency 
Burea  of 

Indian  Affairs 
Bureau  of 

Land  Management 
Bureau  of 
Reclamation 

Bureau  of  Sports 
Fisheries,  Wildlife 

Forest  Service 
National  Park  Service 

20.714 

23.059 

3.489 

2.741 

19.893 

22.176 

3.535 

3.546 

-0.821 

0.883 

52 

34 21.948 

22.291 
22.289 
22.968 

3.537 

3.239 

3.160 
3.360 

22.656 

21.520 
22.176 
21.064 

3.340 

3.527 
3.202 
4.304 

0.708 

0.771 
-0.113 
-1.904 

96 

127 

692 125 

Session  length 
4  weeks 
8  weeks 

12  weeks 

21.741 
22.353 
22.939 

3.314 
3.241 
3.077 

21.811 
22.000 
21.207 

3.037 
3.471 
4.305 

0.070 
-0.353 -1.73 

212 

836 

82 

Resident/non-resident 
Residential 
Nonresidential 

22.170 
22.840 

3.277 3.088 
21.900 
21.941 

3.378 
3.886 

-0.270 
-0.899 

943 187 

Camp  region 
North 
South 
West 

22.131 
22.515 
22.274 

3.343 
3.481 
3.044 

22.677 

21.611 
22.257 

3.360 
4.012 3.192 

-0.454 -0.904 

-0.017 390 262 

478 

Overall  average 22.281 3.254 21.907 3.465 

-0.374 

1130 
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Table  4.— Scores  on  "social  skills:  adults"  before  and  after  camp,  by 
camp  variables. 

Variable 
Before After 

Difference N Mean 
SD 

Mean 

SD Session  length 
4  weeks 
8  weeks 

12  weeks 

20.316 
20.367 
19.829 

3.348 
3.670 

3.845 

20.670 20.695 
21.183 

3.209 
3.757 
4.292 

0.354 
0.328 
1.354 

212 

836 82 

Resident/nonresident 
Residential 
Nonresidential 

20.403 
19.893 

3.635 

3.550 

20.749 
20.610 

3.675 
3.843 0.346 0.717 943 187 

PIRI 
Low 
Medium 
High 

20.363 
20.252 
20.397 

3.792 
3.652 
3.408 

20.428 
20.877 
20.742 

3.868 
3.876 
3.159 

0.065 0.625 
0.345 

292 

543 295 

Overall  average 20.319 3.624 20.726 3.702 0.407 1130 

Table  5.— Scores  on  "social  skills:  peers"  before  and  after  camp,  by 
sex  and  camp  variables 

Variable Pre-test 
Ppst-t?st Mean        SD Difference N Mean 

SD 
Sex Boys 26.361 4.104 26.344 4.104 

-0.017 

687 Girls 26.718 4.039 27.097 4.090 
0.379 443 

Sponsoring  agency 
Bureau  of 

Indian  Affairs 26.250 4.060 25.911 
3.604 

-0.339 

56 
Bureau  of 

Land  Management 26.412 3.831 27.297 4.509 0.882 34 
Bureau  of 

Reclamation 26.198 
4.017 26.656 3.641 0.458 96 

Bureau  of  Sports 
Fisheries,  Wildlife 26.315 4.231 26.047 4.491 

-0.268 

127 

Forest  Service 26.577 4.041 26.832 4.120 0.255 692 
National  Park  Service 26.640 4.317 26.304 4.072 

-0.336 

125 

Coed/non-Coed 
Coed 26.351 4.171 26.645 

4.112 0.294 643 
Girls 27.022 3.926 27.607 3.929 0.585 

135 

Boys 26.574 3.964 
26.256 

4.134 

-0.318 

352 
Session  length 

4  weeks 26.528 4.179 27.259 
4.152 0.731 212 

8  weeks 26.494 4.004 26.548 4.069 
0.007 836 

12  weeks 26.024 4.578 25.963 4.327 

-0.061 

82 PIRI 
Low 26.397 4.043 25.990 4.125 

-0.407 

292 

Medium 26.494 4.191 26.691 4.203 0.197 
543 

High 26.617 3.918 27.186 3.853 0.569 

295 

Overall  average 26.501 4.080 26.639 4.113 0.138 1130 

While  boys  and  girls  are  both  highly  concerned  with 
being  well-liked  by  others,  girls  more  consistently 
give  this  value  top  priority.  They  are  more  likely  to 
stress  values  of  interpersonal  harmony  and  success 
(likeable;  easy  to  get  along  with;  friendly,  sociable, 
and  pleasant;  a  person  who  knows  how  to  get  along 
well  with  all  kinds  of  people;  well-liked  by  many 
different  people).  (1965:  25L) 

Campers  at   Bureau  of  Land  Management 
camps  showed  the  greatest  gains  in  perceptions 

of  social  skills:  peers.  Campers  at  Bureau  of 

Reclamation  and  Forest  Service  camps  were  sec- 
ond and  third  respectively.  These  agencies 

differed  in  the  proportions  of  time  devoted  to 
social  and  recreation  activities  and  to  work  and 
educational  activities. 

There  was  a  negative  relationship  between 
length  of  camp  session  and  social  skills:  peers. 
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The  high  motivation,  enthusiasm,  and  zest  for 
fellow  campers  waned  after  4  weeks. 
Participants  in  camps  with  high  PIRI 

demonstrated  growth  in  peer  perceptions.  Par- 
ticipation and  leadership  in  these  camps  took 

place  in  informal  groups,  teams,  and  work 
gangs.  The  pleasure  of  human  association  with 
peers  was  enhanced  by  success  in  helping  to 

plan  the  camp  program.  The  interpersonal  por- 
tion of  the  PIRI  reflects  the  way  significant 

others  (camp  staff)  supported,  trusted,  and 
showed  confidence  in  the  participants. 
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CONCLUSIONS 

Working  to  improve  the  environment  through 
the  YCC  program  changed  certain  dimensions  of 

participants'  self -concepts.  Decreased  percep- 
tions of  adequacy  and  increased  perceptions  of 

personal  worth,  social  skills:  adults,  and  social 
skills:  peers  were  noted  at  the  end  of  the 
program.  These  changes  differed  with  sex,  age, 
and  family  income  of  participants  and  with  the 
type,  location,  sponsoring  agency,  and 
participation-interpersonal  relations  index 
(PIRI)  of  the  camp. 

Certain  dimensions  of  self -concept  appear  to 
change  over  a  short  time.  The  casual  at- 

mosphere, the  purpose  of  the  YCC  program,  and 
the  informal  relationships  with  adults  and  peers 
at  the  camps  seemed  to  affect  the  four  dimen- 

sions of  self-concept  measured  in  this  study.  It 
seems  logical  that  over  a  longer  period  of  time, 
changes  in  parts  of  a  whole  should  bring  about  a 
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The  YCC  program  has  many  values  other 
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concept.  The  program  serves  as  a  type  of  career 
education,  exposing  young  men  and  women  to 
careers  in  forestry,  resource  management,  and 

the  sciences.  It  also  helps  to  improve  the  en- 
vironment and  maintain  our  natural  resources, 

and  that  is  very  important. 
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i 

"In  today's  society,  a  filling-station  ethic  prevails. 
Children  are  bused  to  camp  for  their  measured  portion 

of  nature  recreation,  as  if  to  a  spiritual  tuneup"  -  Ruth Hamilton  Allen 
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Urban   Children  in  Natural  Environments; 
A  Field  Study  in  Socioblology 

by    RUTH    HAMILTON    ALLEN,    Council   of  Govemmeiits, 
Washington,  B.C. 

ABSTRACT.  Six  nature  programs  for  urban  children  were  studied 
from  1970  to  1974.  Social  networks  in  the  camping  programs  and 

children's  choices  of  locations  for  various  leisure  activities  were  ex- 
amined. Return  rates  were  found  to  correlate  significantly  with  the 

intricacy  of  the  social  networks. 

four  summers 
six    camping 

urban   nature 

CHILDREN'S  CAMPING 
PROGRAMS 

fjhildren  from  cities  attend  a  variety  of  cam- 
ping programs  to  experience  the  wonders  of 

nature.  In  order  to  better  understand  the  actual 
relationships  between  urban  children  and 
natural  environments,  I  spent 
observing  city  children  at 
programs. 
The  programs  include:  an 

center,  a  museum  natural  history  program  for 
inner-city  children,  an  urban  YMCA  day  camp, 
a  neighborhood  house  camp,  a  scout  camp,  and  a 

private  charitable  organization's  resident  camp. 
Major  differences  in  the  structure  and  organiza- 

tion of  these  programs  are  shown  in  table  1. 
These  programs  are  representative  of  the  main 
types  available  to  urban  children  whose  parents 
do  not  have  the  time  or  the  inclination  for  fami- 

ly camping. 
More  than  40  percent  of  the  children  studied 

received  financial  aid  to  attend  camp.  The 
children  were  mainly  8  to  13  years  of  age  at  the 
time  of  the  interviews.  Boys  and  girls  of  all 
races  attended  all  camping  programs. 

SOCIAL  NETWORKS 

Social  networks  can  be  defined  as  private  and 

more  or  less  permanent  structures  that  bind  in- 
dividuals into  complex  lines  of  communication 

and  transportation  (Moreno  193 J^).  Moreno  sees 

social  networks  as  a  container,  or  a  bed  that 
carries  and  mingles  currents  and  opinions 
(Moreno  1960). 

Social  networks  among  urban  children  in 
natural  environments  take  several  forms.  First, 

there  are  existing  social  networks  that  are  mov- 
ed to  camp.  Siblings,  cousins,  neighbors,  or 

school  friends  at  camp  together  constitute  exist- 
ing social  networks.  Volunteer  staff  who  bring 

their  children  to  camp  form  another  existing 
social  network  in  the  camp.  Second,  there  are 
clusters  of  returnees  who  have  shared  previous 
seasons  of  camping  together.  Third,  there  are 

strong  attachments  developed  in  one  season,  es- 
pecially between  children  and  counsellors.  If 

adult  staff  interact  face  to  face  with  children, 

favorite  children  may  be  invited  back  for  a  se- 
cond year. 

Children's    Social    Networks 
and    Leisure  Preferences 

Social  networks  are  associated  with  children's 
leisure  preferences.  In  individual  interviews, 
363  children  were  asked  what  they  do  in  par- 

ticular places  when  they  can  do  what  they  like  to 
do  (Allen  1977).  The  leisure  locales  given  were: 
home,  yard,  school,  neighborhood,  in  town 
(parks,  museums  and  beaches)  and  out  of  town 
(special  vacation  places  and  trips  to  visit 
relatives).  Children  were  also  asked  about  their 
companions  for  each  reported  activity.  These 
companions  are  the  ingredients  of  social 
networks. 
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Table  1.— Major  characteristics  of  six  camping  and  conservation  programs  for  urban  children 

Sponsor Type  of 
program 

Return 
rate Year  Size  of      ̂^^1^''      AlfiP         Pri established .„         children        lengtK  ̂ 'I"^^ 

^'te  travel         of  visit  ^^^°" 
Sex  of 

director  (s) 

Percent 

Public  city Specialized 
32 park  nature conservation 

program 
Private Specialized 

6 

university conservation 
museum 
summer 

program 
Public Centralized 

22 charitable campmg 

day  camp 
(YMCA/YWCA) 

Private Centralized 
35 

neighborhood 
campmg 

house  day 
camp 

Public Decentralized 27 
scout campmg 

resident 
camp 

Private Decentralized 29 
charitable campmg 

resident 
camp 

1947 

1968 

1948 

icres Miles Weeks 

46 0-5 Variable 
(0-8  hr) 

Fall, 

winter spring 

1-50 

0-5 

3 
(half  day) 

Summer 

72 

0-25 

1952  70  0-25 

Summer 

Summer 

M 

F 

F,M 

M 

1912  7-1100         5-100  2  Summer,  F,M winter 

1887 
1000  5-100 

4  Summer, 
winter 

Variations  in  leisure  preferences  by  locale  are 
shown  in  table  2.  The  10  leisure  categories  are  a 
synthesis  of  6,463  separate  responses  and  over 
630  reported  leisure  activities.  The  categories  of 
competition,  chance,  simulation,  and  vertigo  are 
from  a  classification  of  games  by  Caillois  (1961). 
Nature  includes  fishing,  hiking,  camping,  gar- 

dening and  activities  with  pets.  Competition  en- 
compasses baseball,  football,  basketball,  and 

street  games  like  hockey,  handball,  stickball, 
and  tag.  Simulation  refers  to  pretending  games 
such  as  dolls,  house,  doctor,  cops  and  robbers, 

cowboys  and  Indians,  and  store.  Chance  in- 
cludes   cards,    bingo,    and    commercial   board 

games.  Vertigo  means  games  which  stimulate  or 
upset  the  centers  of  balance,  such  as,  running, 
jumping,  bicycling,  swimming,  climbing,  and 
swinging.  Travel  means  sightseeing  and  trips  to 
shop,  vacation,  or  visit  relatives.  Construction 
includes  creative  activities  like  sewing,  painting, 
building  models  and  commercial  craft  kits, 
coloring,  and  drawing  Quiet  encompasses 
solitary  and  sedentary  endeavors  such  as 
reading,  talking  on  the  telephone,  listening  to 
music,  eating,  and  watching  television.  Work 
refers  to  domestic  chores  such  as  cooking,  clean- 

ing, running  errands,  and  helping  with  younger 
children  in  the  family.  Negative  includes  teasing 

Table  2.— Locations  preferred  by  campers  for  various  types  of  leisure 
activities,  in  percent  of  respondents 
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Type  of 

Location 
activity 

Home Yard Neighborhood School In  town Out  of  town 

Nature 3 12 5 1 7 11 
Competition 6 

61 

37 

45 13 

4 
Simulation 13 4 5 3 0 0 
Chance 22 1 3 5 1 0 
Vertigo 
Travel 

2 16 

29 

16 26 

16 

0 1 11 2 

48 

64 
Constructive 12 1 2 9 2 1 

Quiet 
Work 37 

2 4 

10 

1 2 
4 1 2 6 1 1 

Negative 1 1 2 2 1 1                                          j 



people,  fighting,  getting  into  trouble,  and 

aimless  activities  like  "hanging  around"  or 
"fooling  around." 

Note  that  nature-related  activities  occupy  a 

small  portion  of  children's  reported  leisure,  even 
though  the  children  were  attending  a  nature- 
oriented  outdoor  program  at  the  time  of  the  in- 

terview. The  children  reside  mainly  in  cities  like 
New  York  and  New  Haven,  and  the  constraints 

and  orientations  of  an  urban  lifestyle  are 
reflected  in  their  reports  of  leisure  preferences. 

Competitive  street  games  are  the  dominant  ac- 
tivities. 

Companions  most  often  chosen  for  each 
category  of  leisure  activity  are  given  in  figure  1. 
Competition,  stimulation,  chance,  and  negative 
activities  are  most  often  carried  out  with  peers 
or  siblings  and  cousins.  Nature-related  activities 

Figure   1.— Companions  most  often  chosen  for  each 
category  of  leisure  activity  (in  percent). 
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and  travel  are  more  frequently  with  adult  fami- 
ly members.  Constructive,  quiet,  or  work  ac- 

tivities are  often  solitary  endeavors. 

Return  Rates  and  Social   Networks 

A  careful  analysis  of  attendance  records 
shows  several  things  about  social  networks, 

children,  and  nature.  Return  rates  can  be  deriv- 
ed by  comparing  names  and  addresses  on  atten- 

dance lists  for  consecutive  years.  For  the  six 
programs  examined  in  1972  and  1973,  return 
rates  varied  from  6  percent  to  35  percent.  The 
lower  figure  is  for  a  program  that  does  not 
recruit  in  the  same  schools  in  consecutive  years. 
The  higher  figure  is  more  typical  of  cohesive 
neighborhood  programs. 

The  nature  experiences  returnees  and  new- 
comers have  in  camp  differ.  Returnees  have 

special  knowledge  of  past  events  and  camp  lore. 
They  know  about  natural  features  and  ritual 
ceremonies.  They  lend  stability  and  continuity. 
The  slow  replacement  of  group  members 
provides  a  sense  of  belonging  to  a  community 
that  is  recognizable  year  after  year.  In  subtle 
ways,  returnees  contribute  to  the  persistence  of 
programs  and  social  networks. 

Social  networks,  in  turn,  influence  recruit- 

ment patterns,  the  program's  reputation  with 
children,  and  the  degree  of  cohesiveness  among 
past  staff  and  former  campers.  When  these 

adult  returnees  are  present  they  serve  impor- 
tant functions.  They  orient  newcomers,  provide 

volunteer  labor,  donate  money  and  material 
goods  in  times  of  scarcity,  and  generally  foster 
the  altruistic  sentiments  of  the  group. 

The  Significance  of  Social 

Networks  in  Children's  Camps 

This  subtle  role  of  nature  in  the  lives  of  urban 
children  has  to  be  seen  in  the  context  of  existing 
social  networks.  Too  frequently,  program 
managers  think  only  in  terms  of  the  number  of 

children  served.  In  today's  society,  a  filling- 
station  ethic  prevails.  Children  are  bused  to 
camp  for  their  measured  portion  of  nature 
recreation,  as  if  to  a  spiritual  tuneup. 

Too  little  attention  is  paid  to  return  rates  and 
patterns  of  existing  social  networks  in  camps. 
Only  one  camp  director  routinely  calculated 
return  rates. 

The  physical  isolation  of  most  camp  settings 
fosters  a  special  feeling  of  community  cohesion. 

The  fixed  location  of  the  camp  property  is  also 
important  for  the  maintenance  of  social 
networks  and  group  cohesion. 

There  is  a  sense  of  symbolic  ownership  of  the 
land  and  the  land-water  interface  among  the 

people  who  return  to  children's  camps.  This 
group  of  people  would  ordinarily  not  control  this 
resource  of  the  more  affluent.  Four  of  the 
programs  I  studied  have  access  to  land  they  do 
not  actually  own;  its  use  is  made  possible  by 
iionations  from  wealthy  patrons. 

LOOKING  AHEAD 

Suburban  development  is  common  on  the 
fringes  of  all  the  programs.  The  wildness  is 
largely  symbolic.  Camps  face  a  number  of 
serious  problems:  rising  costs  and  strict  health 

and  safety  standards  that  favor  day  and  half- 
day  programs  over  longer  visits  to  natural  en- 

vironments. There  is  also  a  significant  drop  in 
the  birth  rate,  which  is  already  being  felt  in  the 

larger  organized  programs.  The  professionaliza- 
tion  of  everyone  and  the  increased  participation 
of  women  in  the  labor  force  are  changing  the 
patterns  of  available  volunteers. 

The  practice  of  busing  children  away  from 
city  neighborhoods  ignores  the  more  difficult 
task  of  making  the  places  where  poorer  children 
live  fit  for  growing  children.  Too  often  children 
have  little  time  to  get  lost  in  fantasy  play  or  ex- 

plore nature  because  the  bahavior  norms  of 
school  are  fostered  in  camp. 

Nevertheless,  camps  for  urban  children  will 

probably  continue  to  provide  low-cost  vacations 
in  natural  settings.  The  challenge  to  managers 
is  to  provide  urban  children  with  variety, 
accessibility,  and  extensions  of  existing  social 
networks. 

The  challenge  to  researchers  is  to  see  beyond 
myths  and  assumptions  to  what  is  actually 

happening  to  urban  children  in  natural  en- 
vironments. A  new  synthesis  of  theory  and 

methods  of  sociobiology  (Wilso7i  1975)  provides 
many  clues  for  uncovering  patterns  of  behavior 
in  naturalistic  settings.  Social  networks,  kin 

groups,  and  face-to-face  interactions  observed 
at  camp  can  be  better  understood  in 
sociobiological  terms. 
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"Green  is  beautiful,  but  so  is  gray,  the  color  most  fre- 

quently attributed  to  the  urban  scene,  a  scene  in  which 

children  explore  and  learn  as  actively  and  inquisitively 

as  their  suburban  and  rural  peers"  -  Ellen  Jacobs 
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Developing  Teachers'  Awareness  of  the  Young 
Urban  Child's  Environment 

by  ELLEN  JACOBS,  Concordia  University,  Montreal. 

ABSTRACT.  An  appreciation  of  the  positive  attributes  of  the  in- 
ner city  environment,  where  most  of  the  population  of  the  country 

lives  and  works,  can  lead  to  its  use  as  a  learning  environment. 
Through  proper  training  we  can  help  the  teacher  reach  out  into  the 
community  and  to  bring  the  community  into  the  classroom.  A 
positive  attitude  toward  the  values  of  the  urban  environment  can 
increase  the  self-esteem  of  the  inner-city  child  and  make  his  educa- 

tion more  relevant.  Rural  and  suburban  environments  should  not 

be  presented  as  Utopian,  for  the  stimuli  they  provide  are  different 
but  not  necessarily  better.  The  teacher  can  obtain  constructive 
learning  support  from  the  milieu  in  which  the  child  grows  and 
develops. 

T^HERE  HAS  BEEN  increasing  emphasis  re- 
cently on  nature  as  an  ideal  environment 

for  the  child.  In  accordance  with  much  of 

America's  literary  mythology,  life  in  the  city 
has  been  presented  in  a  negative  light.  But 

an  urban  or  suburban  child's  home  range  can 
play  a  positive  role  in  the  learning  process 
for  both  the  child  and  the  teacher. 

My  premise  is  that  the  child's  environment, 
his  home  range,  and  the  teacher's  understand- 

ing of  it  form  an  essential  support  system  for 
the  learning  process.  Emphasis  is  traditionally 
placed  on  what  the  child  should  learn;  but  in  this 

paper,  stress  is  placed  upon  the  teacher's  un- 
derstanding of  and  involvement  with  the  child's 

home  range. 

The  teacher's  awareness  and  understanding 
of  a  child's  home  range  are  of  utmost  impor- 

tance in  developing  a  meaningful  rapport 
between  the  child  and  the  teacher.  The  expec- 

tations of  the  curriculum  and  the  teacher  are 

more  realistic  when  they  are  based  on 
knowledge  that  belongs  to  the  world  of  the  child 
rather  than  to  the  world  the  teacher  brings  with 
her. 

In  an  article  on  teaching  in  inner-city  schools, 
Waddles  and  Robinson  (1968)  wrote  about  one 

school  where  a  particular  group  of  children  were 
consistently  late  returning  to  school  from  the 
lunch  break.  These  students  resented  having  to 
remain  after  school  to  make  up  time.  When  a 
concerned  teacher  walked  home  with  the 

children  at  noon,  she  discovered  that  a  40-car 

freight  train  blocked  the  student's  path  on  their 
return  to  school.  In  this  case  normal  ad- 

ministrative expectations  were  unrealistic  and 

had  to  be  altered  in  light  of  this  teacher's  find- ings. 

Knowledge  of  a  child's  home  range  provides 
insight  into  the  types  of  environmental  ex- 

perience to  which  the  child  has  been  exposed. 
This  insight  helps  the  teacher  comprehend  the 

particular  child's  reaction  to  the  method  of  in- 
struction and  the  subject  matter  being 

presented.  With  this  knowledge,  the  teacher  can 

be  better  prepared  to  meet  the  child's  needs  and 
help  him  further  his  learning  in  a  meaningful way. 

Experience  within  the  home  range  plays  a 
major  role  in  the  total  development  of  the  child; 

in  ignoring  its  existence,  one  is  ignoring  an  in- 
tegral part  of  the  child.  For  example,  each  morn- 

ing teacher  A  is  greeted  by  the  sight  of  John 
arriving  at  school  out  of  breath  and  wringing 
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wet.  The  teacher  knows  that  he  lives  two  short 

blocks  from  school.  John's  mother  says  that  he 
leaves  for  school  20  minutes  before  starting 
time.  John  refuses  to  reveal  the  reason  for  his 
harried  appearance.  But  a  mapping  experience 
has  been  introduced  to  the  class:  the  children 
have  been  asked  to  draw  the  path  they  take  to 
school  and  to  include  the  points  of  interest  and 

danger  along  the  route.  John's  map  shows  that 
he  takes  a  four-block  detour  to  avoid  a  point  of 
danger — a  menacing  bully.  Now  the  teacher  can 
try  to  help  John  deal  with  his  problem  effective- 

ly, and  she  can  understand  that  this  problem 
has  taken  the  joy  out  of  walking  to  school  and 
has  affected  his  self-esteem  and  his  ability  to 
concentrate  in  class. 

TEACHERS'  ATTITUDES 

The  teacher's  attitude  toward  the  environ- 
ment in  which  the  child  lives  has  a  great  effect 

on  the  child's  self-esteem.  For  the  most  part,  the 
teacher's  attitude  has  been  molded  by  the  values 
handed  down  from  previous  generations  who  ex- 

tolled the  virtues  of  rural  and  suburban  life  and 
presented  the  urban  core  as  a  dirty,  unpleasant 
place  in  which  to  live — a  place  where  one  lives 
by  necessity  but  not  by  choice. 

If  the  teacher  were  to  view  the  home  range  of 

the  urban  child  through  the  child's  eyes,  the  in- 
ner core  might  undergo  a  complete  facelift.  The 

gravel-covered  back  alleys  and  lanes,  which  may 
look  unpleasant  to  the  passer-by,  provide  local 
children  with  relatively  traffic-free  practice 
areas  for  football,  soccer,  baseball,  and  hockey. 
The  gravel  surface  also  provides  enough  friction 
for  a  child  to  have  a  relatively  easy  experience 
learning  to  ride  a  two-wheeler.  None  of  these 
facts  is  apparent  initially;  one  must  glean  this 
information  from  discussions  and  interviews 

with  the  children  of  the  inner  city. 

CHANGING  ATTITUDES 

At  Concordia  University  in  Montreal,  a  course 
was  developed  to  help  future  teachers  under- 

stand the  importance  of  viewing  the  child's  world 
through  the  child's  eyes.  Several  communities 
on  and  off  the  Island  of  Montreal  were  studied 

quite  thoroughly.  In  each  community,  the  stu- 
dent investigated  the  presence  or  absence  of 

recreational  facilities  and  programs,  health  and 

dental  clinics,  schools,  religious  centers, 
summer  camps,  youth  groups,  and  day  care 
facilities. 

The  students  spent  3  months  developing  a 
questionnaire  which  they  thought  would  help 
them  piece  together  the  home  range  of  each 
child  and  find  out  how  the  child  felt  about  his  or 
her  home  range.  After  interviewing  the  child, 

the  student  observed  the  child's  classroom  to 
assess  how  closely  the  curriculum  corresponded 

to  the  child's  environment — whether  it  drew 
from  his  or  her  environmental  experience  and 
enhanced  his  or  her  learning,  or  ignored  the 

child's  world  and  presented  unfamiliar  things  in 
an  unsettling  way. 

FINDINGS  OF  QUESTIONNAIRE 

The  responses  of  the  children  to  the  inter- 

viewer's questions  differed  with  the  child's 
home  territory.  In  response  to  the  question: 

"What  can  you  see  from  your  balcony?", 
children  in  suburban  Beaconsfield  listed  trees, 
grass,  squirrels,  birds,  and  a  brook,  while 
children  in  the  inner  city  listed  cars,  trucks, 

street -cleaning  machines,  train  tracks,  men 
digging  up  a  road  and  laying  pipes,  and 
telephone  poles.  Although  the  home  territories 
are  quite  different,  one  is  by  no  means  a  better 
learning  environment  than  the  other;  the  two 

are  simply  different  and  provide  different  ex- 

periences. 
To  compare  inner-core  environments,  three 

students  chose  to  study  a  downtown  area  on  the 
Island  of  Montreal  called  Milton  Park/Carre  St. 
Louis.  They  divided  the  area  into  thirds:  the 
community  north  of  Pine  Avenue,  the  communi- 

ty east  of  St.  Laurent  Boulevard,  and  the  com- 
munity west  of  St.  Laurent  Boulevard. 

THE   COMMUNITY  NORTH 
OF  PINE  AVENUE 

The  area  north  of  Pine  Avenue  is  inhabited 

mostly  by  Portuguese  immigrants.  The 

children's  responses  to  the  questionnaire  in- 
dicate that  it  is  a  close-knit  community.  All  of 

the  children  have  relatives  living  close-by,  and 
many  have  grandparents  sharing  their  living 
quarters.  Where  a  mother  is  not  at  home  at 
lunch  time,  the  child  has  lunch  at  the  home  of  a 
relative  or  close  family  friend,  but  not  at  school. 
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Most  of  the  services  the  people  use  are  found 
entirely  within  the  community.  Although  there 
are  several  Health  and  Dental  Clinics  in  the  im- 

mediate area,  the  people  who  were  interviewed 
are  treated  by  the  one  Portuguese  dentist, 
although  he  does  not  have  a  Canadian  license, 
and  the  one  Portuguese  doctor,  although  he  is 
not  a  member  of  any  clinic  staff.  The  Por- 

tuguese tend  to  shop  only  in  small  grocery 
stores  owned  and  staffed  by  Portuguese  people, 
which  has  caused  large  chain  stores  to  pull  out 

of  the  area.  The  parents  of  the  children  inter- 
viewed work  in  factories  within  the  community. 

All  the  children  interviewed  attend  Our  Lady 
of  Mount  Royal  School  and  Portuguese  School 
on  Saturday.  They  lead  quite  an  active  life 
within  the  community;  they  swim  in  the  indoor 
pool  on  St.  Laurent  and  they  play  soccer  in  the 
school  yard,  which  is  left  open  on  Saturdays 
because  there  are  no  parks  nearby.  All  of  the 

children  interviewed  take  part  in  all  of  the  ex- 
tracurricular classes  offered  by  the  school: 

photography,  art,  music,  and  swimming.  The 
school  also  runs  a  summer  camp  for  the  children 
who  are  not  in  Portugal  over  the  summer.  It  was 
found  that,  although  these  children  rarely  move 
outside  of  their  community,  all  of  those  inter- 

viewed had  been  to  Portugal  at  least  once  since 
their  move  to  Canada. 

THE   COMMUNITY  EAST 
OF  ST.  LAURENT 
BOULEVARD 

East  of  St.  Laurent  Boulevard,  the  communi- 
ty is  quite  diffuse.  The  people  come  from  many 

different  countries  and  the  differences  in 
language  and  customs  seem  to  have  been 
barriers  between  them. 

Of  those  children  interviewed,  two  are  from 
the  Philippines,  one  from  Portugal,  one  from 
Hong  Kong,  and  one  from  Sweden.  The  families 
in  this  area  live  in  small  apartments  with  no 
backyards  and  both  parents  in  each  family 

work.  St.  Patrick's  School  does  not  have  any  ex- 
tracurricular activities  and  the  children  do  not 

have  access  to  a  "Y"  or  a  boys  or  girls  club. 
There  is  a  swimming  pool  on  St.  Laurent,  which 
they  do  not  use,  but  there  is  no  summer  camp 

available  to  them.  Very  few  have  traveled  out- 
side of  the  community  and  only  two  have  ever 

used  the  Metro  (subway). 

THE   COMMUNITY  WEST  OF 
ST.  LAURENT   BOULEVARD 

The  majority  of  the  children  interviewed  in 
this  area  speak  English  at  home.  Their  families 
live  in  row  houses,  except  for  one  that  lives  in  an 
apartment.  They  all  have  backyards  in  which  to 
play.  All  stated  that  their  fathers  worked  and 
that  mother  was  home  at  lunch  and  after  school. 
They  have  all  traveled  outside  the  community 
and  all  have  flown.  The  majority  go  to  day  camp 

in  the  summer.  Although  St.  Patrick's  School 
does  not  provide  extracurricular  activities,  all  of 
the  children  interviewed  were  enrolled  in 

private  music  courses  and  various  other  ac- 
tivities. 

As  indicated,  students  from  communities  east 
and  west  of  St.  Laurent  Boulevard  attend  St. 

Patrick's  School.  Teachers  there  are  faced  with 
classes  of  students  from  diverse  environments, 
with  different  experiences  and  opportunities. 
How,  then,  can  the  teacher  plan  the  curriculum? 

PROGRAM  PLANNING 

To  plan  an  effective  program  of  instruction, 
the  teacher  must  meet  the  child  where  he  is  and 

work  from  his  strengths  and  his  past  ex- 

periences. The  child's  home  range,  as  viewed 
through  his  eyes,  gives  the  teacher  information 
she  needs  to  plan  an  effective  and  relevant 
teaching  program. 

The  home  range  is  an  intricate  composition  of 

the  child's  home,  his  family,  friends,  and 
relatives;  the  street  on  which  he  lives,  his 
neighbors  and  the  atmosphere  of  his 
neighborhood,  the  boundaries  of  the  area  which 
he  is  permitted  to  explore,  and  the  facilities 
available  to  him — medical,  recreational  and  ex- 
tracurricular. 

There  are  a  number  of  ways  the  teacher  can 

explore  the  child's  environment  with  the  child. 
Questionnaires  and  visiting,  mapping,  and 
photographing  the  home  range  have  proven 

most  effective.  The  teacher's  exploration  of  the 
community  she  is  working  in  gives  a  view  com- 

plementary to  that  seen  by  exploration  with  the 
child.  People  who  work  and  live  in  a  community 
are  usually  quite  willing  to  give  information. 
Local  entrepreneurs  (especially  owners  of  small 
restaurants),  policemen,  city  hall  employees, 
and  people  on  the  street  can  provide  diverse 
views  of  the  community. 
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So  long  as  the  teacher  maintains  an  in- 
terested, open,  and  accepting  attitude  toward 

the  child's  environment,  there  is  much  she  can 
learn  about  the  stimulating  and  varied  ex- 

periences available  to  the  child  in  the  urban  en- 
vironment. 

ASPECTS  OF  THE 
URBAN   ENVIRONMENT 

Teachers  have  a  tendency  to  regard  what 
happens  in  rural  settings  as  more  educational, 
greener,  and  more  pleasant  than  what  happens 
elsewhere.  Many  teachers  in  urban  schools  have 
a  penchant  for  busing  children  out  to  see  the 
cows,  chickens,  pigs,  and  horses  on  Olde 

MacDonald's  Farm.  Yet  inner-city  pet  shops 
have  animals  that  are  equally  interesting  and 
make  better  pets.  A  trip  to  the  latest  demolition 

site  usually  triggers  a  series  of  questions  com- 
plex enough  to  require  help  from  a  resource 

book.  Field  trips  are  relatively  simple  in  the  ci- 
ty, as  one  may  visit  a  variety  of  factories,  gar- 

ages, stores,  movie  theatres,  live  theatres,  con- 
certs, museums,  libraries,  and  greenhouses. 

There  is  so  much  happening  in  the  city  that  the 
supply  of  learning  materials  and  situations  will 
never  be  exhausted. 

While  attending  this  symposium,  I  took  a  trip 

with  the  children  of  St.  Stephen's  School,  an 
inner-city  school  in  Washington,  D.C.,  to  one  of 
their  favorite  play  areas— an  abandoned  dairy 
which  they  called  the  Scary  Dairy.  It  is  a  place 
that  provides  them  with  constant  adventure. 
There  is  a  variety  of  visual,  auditory,  and  tactile 
stimuli.  The  children  pass  small  green  trees 

growing  through  the  concrete,  the  stark  white 
processing  area,  the  gray  gravel  roof,  and  the 
green  entrance  hall.  They  can  hear  their  voices 
echo.  They  can,  and  do,  jump  from  one  level  of 
the  building  to  another.  Their  depth  perception 
is  heightened.  The  walk  along  the  land  to  the 
dairy  was  delightful;  red  roses  were  in  bloom 
and  dripping  over  the  fence  of  one  of  the 
backyards  opposite  the  dairy. 

The  trip  continued  on  to  the  creek.  This  5- 
minute  walk  from  the  dairy  seemed  to  take  us 
from  the  urban  core  to  scenes  one  would  expect 
to  find  in  the  wooded  country.  The  creek  was 
swift  and  surrounded  by  dense  green  trees.  The 
children  said  that  they  played  around  the  creek 
frequently  and  enjoyed  it  almost  as  much  as  the dairy. 

If  a  teacher  at  Stephen's  School  lived  outside 
the  area  and  did  not  explore  it  with  the  children, 
she  would  not  know  about  these  two  very 
special  places.  Consequently,  she  would  not  be 

able  to  draw  upon  the  children's  experiences  in these  two  locations  and  would  not  be  able  to  use 

these  places  to  help  further  the  children's  learn- 
ing. 

Green  is  beautiful,  but  so  is  gray,  the  color 
most  frequently  attributed  to  the  urban  scene,  a 
scene  in  which  children  explore  and  learn  as  ac- 

tively and  inquisitively  as  their  suburban  and 
rural  peers. 
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"In  a  sense,  all  of  us  who  work  with  children  are  nectar 
merchants  offering  our  individual  wares"  -  Mary  A. Rhomberg 
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Green  is  for  6rowing:The  Girl  Scout  Experience 
With  Environmental  Programs 

by  MARY  A.  RHOMBERG,  Volunteer  Trainer,  Girl  Scout  Council 

of  the  Nation's  Capital. 

ABSTRACT.  With  neighborhood  organization,  program  flexibili- 
ty, and  child  participation  in  the  planning  and  implementation  of 

activities,  the  Girl  Scout  program  is  designed  to  be  highly  respon- 
sive to  the  varying  needs  of  individual  groups  of  girls.  There  is  no 

fixed  agenda  or  focus  on  a  single  aspect  of  environmental  educa- 
tion. Instead,  the  Girl  Scout  concept  of  total  environment  en- 

courages activities  that  place  equal  emphasis  on  projects  fostering 
development  of  self,  community  involvement,  and  a  variety  of  out- 

door experiences.  The  Girl  Scout  movement  has  both  strengths  and 
weaknesses  as  a  vehicle  for  environmental  education. 

J^  FORMER  PRESIDENT  of  Girl  Scouts 
U.S.A.  said,  "Words  will  be  understood 

only  when  interpreted  by  experience  and,  if 
experience  is  wanting,  then  it  must  be  sup- 

plied" (Arnold  193^).  The  purpose  of  the  Girl 
Scout  program  is  to  do  what  it  can  to  supply 
experience  in  ways  that  are  appropriate  and 
acceptable  to  children.  It  tries  to  round  out 

a  child's  definition  of  herself  and  her  total 
environment. 

Over  a  period  of  60  years  the  Girl  Scouts  have 
developed  a  number  of  techniques  or  approaches 
that  lead  to  a  program  of  creative  recreation 
that  children  enjoy  and  that  has  the  capacity  to 
grow  as  the  child  grows.  The  intent  is  not  to  fit 
the  child  to  the  program,  but  to  fit  the  program 
to  the  child.  Thus  scouting  offers  an  ongoing 
program  designed  so  each  small  group  can  build 
a  program  suited  to  its  individual  needs. 

The  purpose  of  this  paper  is  to  share  some 
aspects  of  the  Girl  Scout  experience  in  providing 
environmental  programs  for  children.  A  general 
discussion  of  what  the  Scout  movement  does  in 

fact  do  will  include  adult-child  partnership  in 
developing  troop  programs,  community  contact 
as  an  integral  part  of  environmental  programs 
and   some   observations  on   our   long  and 

successful  experience  with  outdoor  programs. 
This  will  be  followed  by  an  appraisal  of  the  role 

scouting  plays  (or  can  play)  vis-a-vis  an  overall 
community  effort  to  enrich  the  environmental 
knowledge  of  urban  children. 

To  put  these  remarks  into  perspective,  it  is 
first  necessary  to  define  the  Scout  concept  of  en- 

vironmental program  and  to  outline  the 
framework  within  which  the  movement 
operates,  for  these  matters  largely  determine 

the  types  of  programs  we  can  realistically  un- 
dertake. 

The  Girl  Scouts  prefer  the  approach  that  "en- 
vironment is  everything".  In  this  view,  in- 

dividual growth,  community  affairs,  obligations 
of  citizenship,  and  outdoor  activities  are  equally 
important  elements  of  an  environmental 
program  and  are  equally  deserving  of  attention 
in  troop  planning. 
How  this  view  is  translated  into  program  can 

most  easily  be  shown  by  listing  the  activities  of 
a  single  troop.  During  a  school  year,  a  busy 
group  of  teenagers  did  the  following  things: 
visited  the  state  legislature  and  the  U.S.  Senate, 

talked  with  their  state  senator  about  gun  con- 
trol, did  volunteer  work  at  an  animal  shelter, 

and  taught  camping  skills  to  younger  scouts. 
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Being  strongly  oriented  toward  the  outdoors, 
they  also  went  camping  and  backpacking,  took  a 
canoe  course,  and  built  a  new  trail  at  a  Scout 
camp.  As  a  service  project,  some  girls  assisted  in 
a  program  for  underprivileged  children  and 
others  were  responsible  for  child  care  during 
periodic  visits  of  the  bloodmobile. 

A  troop  with  different  interests,  or  at  another 
age  level,  would  have  a  different  program,  but 
the  same  elements  of  service,  community  in- 

volvement, and  the  out-of-doors  would  be  in- 
cluded. 

To  the  Girl  Scout  organization,  the  particular 

directions  that  troop  activities  take  are  not  im- 
portant, for  scouting  has  no  fixed  agenda.  What 

is  important  is  that  the  chosen  activities  help  a 
child  to  grow  as  an  individual  by  giving  her 
varied  experience  and  a  chance  to  make 
decisions  and  to  assume  responsibility.  We 
believe  that,  over  the  scouting  years,  the  many 
bits  and  pieces  of  experience  will  eventually  fall 
into  place  to  help  build  positive  attitudes  about 

oneself  and  one's  environment. 
Since  scouting  is  based  on  voluntary  par- 

ticipation, activities  must  also  be  designed  so 
the  girls  have  a  good  time  and  feel  satisfied  that 
their  interests  and  needs  are  met.  Both  sets  of 

goals  are  served  by  a  child-adult  partnership. 
Each  troop  (approximately  20  girls  with  two 
adult  leaders)  is  completely  free  to  plan  its  own 
activities,  and  the  girls  are  encouraged  to  par- 

ticipate in  the  planning  process  to  the  fullest  ex- 
tent that  their  ages  and  capabilities  allow. 

This  means  that  the  first  element  of  the  Scout 
environmental  program,  individual  growth,  is  a 
built-in  feature  of  scouting.  The  operational 
structure  is  designed  to  give  a  child  chances  to 
feel  good  about  herself.  She  is  encouraged  to 
think  independently  and  to  take  responsibility 
in  troop  affairs  and,  within  the  sheltered  troop 
situation,  she  can  afford  to  try,  because  not  so 
much  is  riding  on  the  outcome  as  in  school  or 
even  in  the  family.  The  inevitable  failures  are  as 
conductive  to  growth  as  the  successes.  We  can 
say  that  we  want  children  to  become  indepen- 

dent, but  we  don't  really  m.ean  it  unless  we  let 
them  try.  A  poet  put  it  this  way: 

Youth,  you  should  heed  the  older  witted 

When  they  say  don't  go  too  far; 
Now  their  sins  are  all  committed, 

Lord,  how  virtuous  they  are!' 

'  Wilhelm    Busch   in  "Die  Fromme  Helene"  ("Pious 
Helen") 

Community  contact,  the  second  parameter  of 
environmental  program,  is  traditionally 
developed  through  giving  service  or  excursions 
within  the  city.  With  younger  children  the 
results  are  mixed,  for  it  is  not  easy  to  devise 
events  that  are  meaningful  and  still  appropriate 
in  terms  of  age  and  experience.  Nevertheless 
these  projects  are  encouraged,  for  they  expose 
children  to  the  many  strands  that  are  woven 
into  the  fabric  of  a  community.  Hopefully,  these 
small  experiences  in  citizenship  are  the  first 
steps  toward  full  community  participation  in 
later  years. 
When  girls  reach  their  teens,  service  becomes 

an  important  part  of  the  troop  program.  In 

general,  teenage  Scouts  want  to  become  in- 
volved in  helping  others,  for  they  regard  service 

as  a  mark  of  maturity.  But  they  resent  anything 

that  smacks  of  exploitation;  they  want  to  be  ap- 
preciated as  individuals  and  expect  their  new- 

found maturity  to  be  taken  seriously.  If  their 
conditions  are  met,  they  can  do  a  great  deal. 

We  have  some  notable  success  stories,  where 
enthusiasm  and  energy  have  sparked  a  whole 

community.^  For  example,  some  Scouts  in 
Virginia  established  a  library  in  Appalachia, 
and  a  Connecticut  troop  talked  their  community 
into  saving  a  bog  and  helping  them  build  a  bog 

walk  for  community  use.  Although  most  pro- 
jects are  far  more  modest  in  scope,  the 

motivational  basis  is  the  same,  i.e.,  change  is 

brought  about  by  people  who  care  and  are  will- 
ing to  try. 

The  outdoor  program  is  the  facet  of  en- 
vironmental education  most  commonly 

associated  with  scouting — everyone  knows  the 
Girl  Scouts  sell  cookies  and  go  camping.  (In 
point  of  fact,  the  two  are  more  closely  related 
than  some  might  think,  for  without  cookie  sales, 
outdoor  programs  would  be  severely  limited.) 
The  outdoor  program  is  indeed  very  popular 
and,  for  some,  provides  the  impetus  for  joining 
Scouts  in  the  first  place.  It  seems  to  be  the  one 
thing  that,  for  many  girls,  scouting  can  provide 
more  satisfactorily  than  most  organizations. 

Nature  study  per  se  is  not  emphasized,  except 
in  summer  programs  where  the  pace  is  more 
leisurely  and  special  consultants  are  available. 
To    help    leaders    who   are    interested,    Scout 

^  A  compendium  of  successful  and  imaginative  project ideas  developed  by  Scouts  can  be  found  in  Service  Is  a 
Way  of  Thinkinq,  Girl  Scouts  USA  (New  York  1967) 
Catalog  no.  19-140. 
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resources  include  many  suggestions  for  nature- 
oriented  games,  crafts,  and  other  activities.'  In 
Scout  camps,  nature  trails  are  laid  out  over  and 
over  again  as  different  groups  with  new  ideas 
come  along,  and  heavy  stress  is  put  on  good  con- 

servation practices— the  outdoor  good  turn  is  as 
old  as  scouting.  Nevertheless,  the  main  thrust  is 
to  help  children  enjoy  and  feel  more  comfortable 
in  the  out-of-doors.  Outings  are  relatively  un- 

structured so  that,  within  reason,  each  girl  has  a 
chance  to  enjoy  the  natural  environment  in  her 
own  way. 
At  first,  outdoor  activities  tend  to  center 

around  camp  skills,  i.e.,  outdoor  housekeeping. 
Younger  girls  are  eager  to  learn  these  skills 
which  are,  after  all,  an  exciting  new  way  to  play 
house.  We  have  learned  that  this  is  also  a 
necessary  step  in  their  outdoor  education, 
because  they  are  not  very  receptive  to  other 
things  until  they  feel  confident  that  they  can 
cope  with  their  surroundings  and  the  mechanics 
of  outdoor  living. 

With  their  basic  skills  well  in  hand,  teenagers 
use  outdoor  experiences  to  learn  more  about 

themselves,  and  learning  about  the  natural  en- 
vironment is  secondary.  Some  outings  come 

close  to  being  retreats.  Togetherness  is  very  big 
and  there  is  endless  talk  as  the  girls  try  out  new 
ideas  and  express  feelings.  Though  they  actually 
do  very  little,  the  girls  nevertheless  place  great 
value  on  the  isolation  and  tranquility  of  the 
camp  situation. 

On  the  other  hand,  adventurous  activities  like 
backpacking,  canoeing,  and  wilderness  and 

winter  camping  are  also  popular.  These  ac- 
tivities have  always  been  a  part  of  scouting,  but 

more  and  more  girls  are  asking  for  them  every 
year.  Here  the  girls  want  to  learn  about 

themselves  in  another  way:  by  accepting  physi- 

cal challenges  to  prove  that  they  can  "hack  it". 
Some  people  attribute  this  heightened  interest 

to  the  advent  of  women's  lib  and,  in  one  way, 
they  are  right.  Adventure  has  always  been  im- 

portant to  girls,  but  now  the  climate  of  opinion 
has  given  them  the  courage  to  demand  it. 

For  any  youth-serving  organization,  the  cost 
of  outdoor  programs  is  a  problem.  In  scouting 
every  effort  is  made  to  keep  camping  within  the 
financial  reach  of  all  troops,  and  for  the  most 
part  we  do  well.  The  problem  is  approached  in 

'  Two  such  publications  published  by  Girl  Scouts  USA 
are  Let's  Try  /^ -catalog  no.  19-197,  and  Leader's  Nature 
Guide,  catalog  no.  19-9833. 

two  ways.  First,  the  organization  assumes  the 
responsibility  of  providing  camp  areas  and  some 
equipment  at  minimal  cost  to  troops.  Second, 
strong  traditions  of  thrift  and  adaptability  are 
fostered  in  the  troops. 

Many  Scout  councils  maintain  depots  where 
equipment  is  available  for  a  small  handling  fee. 
When  this  equipment  is  all  spoken  for,  troops 
borrow  and  improvise.  The  need  for  thrift  has 
resulted  in  the  well-known  Scout  penchant  for 
making  camp  equipment  from  discards,  often 
called  creative  junkery.  For  example,  a  card- 

board box  lined  with  foil  becomes  an  excellent 
charcoal  oven;  three  plastic  garden  bags  can 
make  a  serviceable  rain  suit.  The  main  value  of 
such  items  is  not  their  very  low  cost,  but  the  fact 
that  they  serve  as  constant  reminders  that  the 
least  expensive  way  must  continually  be  sought 
for  everything  we  do. 

Both  in  adult  training  and  in  planning  with 

girls,  an  unceasing  emphasis  on  basics  and  inex- 
pensive alternatives  runs  through  all  dis- 

cussions of  food,  clothing  and  equipment. 
Doing-it-yourself  and  saving  odds  and  ends 
become  a  way  of  life.  And  it  works:  we  may  not 

look  very  elegant,  but  we  do  get  the  girls  out- 
doors in  huge  numbers. 

In  the  Council  of  the  Nation's  Capital,  we  are 
particularly  fortunate  in  that  we  can  offer  many 

outdoor  opportunities  at  low  cost.  Besides  hav- 
ing access  to  many  parks,  the  Girl  Scouts  own  a 

number  of  excellent  camp  properties  that  are 
used  to  capacity.  During  the  school  year  the 
camps  are  used  for  day  outings  and  weekend 

camping;  in  the  summer  they  are  day  and  resi- 
dent camps.  Additional  day  camps  are  establish- 

ed on  non-Scout  properties  more  accessible  to 
the  children  in  some  areas.  The  result  is  that  a 

larger  percentage  of  girls  are  getting  outdoor  ex- 
perience than  in  almost  any  other  Scout  council 

in  the  country. 

Yet  there  are  troops  that  do  not  take  advan- 
tage of  these  opportunities.  While  finances  do 

enter  the  picture,  adult  attitudes  seem  to  be 
more  responsible.  When  they  take  over 
leadership  of  a  troop,  not  many  adults  have 

enough  experience  to  feel  comfortable  in  assum- 
ing the  considerable  responsibilities  that  go 

with  outdoor  program.  They  have  to  be  trained. 

Where  leader  turnover  is  high,  or  where  an  out- 
door tradition  is  lacking,  the  necessary  training 

never  takes  place. 
There  are  other  obstacles.  For  safety,  the  Girl 
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Scouts  require  that  a  number  of  adults  accom- 
pany the  girls,  and  these  adults  are  sometimes 

hard  to  come  by,  either  because  they  have  no 
time  or  because  they  feel  they  would  be  of  little 
use.  Also,  parents  with  no  outdoor  experience 
themselves  worry  about  the  well-being  of  their 
children  out  in  the  woods.  (In  general,  parents 
are  far  more  protective  of  their  daughters  than 
of  their  sons.)  All  of  these  problems  are  more 
acute  in  highly  urbanized  areas,  but  by  no 
means  confined  to  them.  When  parents  are 
given  a  full  explanation  of  what  a  troop  plans  to 
do,  they  are  usually  much  more  receptive  and 
supportive. 

For  the  children  in  such  troops,  summer  day 
camps  are  particularly  important.  There  they 
can  gain  experience  under  the  tutelage  of 

specialists.  Therefore  an  effort  is  made  to  es- 
tablish day  camps  that  are  easily  accessible.  In 

Washington,  D.C.,  a  successful  day  camp  has 
been  established  on  a  wooded  college  property  in 
the  heart  of  the  city.  Guided  by  an  imaginative 
director,  the  camp  offers  a  full  range  of  camp 

activities  suited  to  the  children's  needs — they 
even  get  overnight  tenting  experience.  The  loca- 

tion reduces  transportation  costs  and  allays 
parental  apprehension.  The  next  step,  going  out 
to  the  Scout  camps,  is  taken  more  easily  after 
the  day  camp  experience. 

Looking  at  the  total  program,  scouting  clearly 
does  make  a  difference  to  the  girls  involved,  in 
terms  of  both  personal  growth  and  broadened 
experience.  The  next  step  is  to  evaluate  Scout 
program  as  a  vehicle  for  environmental  educa- 

tion in  relation  to  other  youth  programs  in  the 
community.  There  are  several  points  of  strength 
and  weakness  to  be  noted. 

The  two  greatest  strengths  of  scouting  go 
together:  it  is  essentially  a  neighborhood  affair 
and  it  has  a  high  degree  of  flexibility.  Each 
troop  is  formed  within  a  single  neighborhood, 
with  volunteer  leaders  recruited  from  the  same 

area.  Thus  there  is  a  strong  element  of  iden- 
tification and  the  leaders  are  able  to  assess  more 

accurately  the  needs  and  interests  that  must  be 
met.  Because  each  troop  plans  its  own  activities, 
the  leaders  are  free  to  use  the  resources  of  the 
Girl  Scouts  and  the  community  in  ways  that  are 
most  suitable  for  their  own  group  of  girls.  As 

the  group's  program  develops,  the  girls  will 
reach  out  from  their  own  neighborhood  to 
broaden   their  experience  and  understanding, 

but  relationships  and  relevance  to  self  and  home 
remain  clear. 

Another  strength  of  scouting  is  its  ability  to 
help  very  large  numbers  of  children.  Other 
programs  may  have  a  sharper  focus  and  are  able 
to  handle  specific  phases  of  environmental  learn- 

ing more  thoroughly  and  efficiently.  However 
this  sharp  focus  usually  also  limits  time  and 
numbers.  In  scouting,  on  the  other  hand,  there 
is  an  established  structure  for  building  broad 
ongoing  programs  for  very  many 
children — programs  well  suited  to  the  introduc- 

tion of  new  views  and  new  viewpoints. 
The  long  experience  of  the  Girl  Scouts  has 

shown  that  the  single  most  important  in- 
gredient of  good  program  is  leadership.  This  in- 
gredient is  both  a  strength  and  a  weakness  of 

the  Scout  movement.  As  already  noted,  it  is  a 
strength  because  of  the  close  identification 
possible  between  child  and  adult.  It  can  also  be  a 
weakness  because  volunteer  leaders  come  to 
their  jobs  with  widely  different  capabilities  and 
background  experience. 

The  Girl  Scouts  maintain  a  strong  adult  train- 
ing program,  but  only  so  much  training  can  be 

required  of  volunteers.  Most  of  our  volunteers 
are  genuinely  interested  in  learning  how  to  do  a 
better  job.  In  fact,  the  major  unsung  success  of 
scouting  is  the  amount  of  adult  education  that 
takes  place  in  the  name  of  serving  youth.  But 
where  leadership  is  inadequate,  the  program 
suffers  in  scope  or  substance. 

The  other  weakness  is  scouting's  dependence 
on  community  support.  Moral  support  is 
there — scouting  ranks  right  along  with 
motherhood  and  the  flag.  But  the  more  tangible 
evidences  of  support  are  not  so  readily  offered. 
Because  the  basic  operating  unit  is  the  in- 

dividual troop,  and  because  the  principal 
emphasis  is  on  individual  growth  rather  than 
the  more  visible  forms  of  achievement.  Girl 
Scouts  have  a  low  profile  despite  their  large 
numbers. 

On  balance,  scouting  clearly  has  much  to  offer 
as  a  means  of  bringing  environmental  learning 
to  children.  Within  the  Girl  Scout  community, 
we  believe  we  can  increase  our  impact  on  the 
lives  of  children,  first,  by  looking  at  our  own 
operation  to  find  how  we  can  reach  more  of  the 
girls  who  could  most  benefit  from  our  style  of 
program  and,  second,  by  working  with  other 

agencies  where  we  can  make  a  positive  contribu- 
tion. In  the  long  run,  the  quality  of  experience  is 
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more  important  than  its  substance;  we  expect 
that  the  quality  can  be  improved  by  sharing 
resources  and  capabilities. 

We  believe  cooperation  works  best  on  the  local 
level  and  when  it  is  aimed  at  reaching  common, 
specific  goals.  For  example,  in  one  county  we 
provide  summer  day  camp  for  many  children, 
but  there  are  many  others  we  cannot  serve. 
Therefore  we  are  sharing  materials  and 
program  descriptions  with  the  Department  of 
Recreation,  which  organizes  summer  programs 
at  neighborhood  schools.  In  another  county,  the 
Girl  Scouts  have  started  working  closely  with 
the  Youth  in  Crisis  program,  while  in  a  third 
they  are  cooperating  with  the  parks  to  set  up  a 
ranger  aide  program  to  expand  the  interpretive 
program  for  young  children. 

Sharing  in  one  form  or  another  makes  sense. 

John  Burroughs  (1913)  said,  "I  go  to  books  and 
to  nature  as  a  bee  goes  to  the  flower,  for  a  nectar 

that  I  can  make  into  my  own  honey."  In  a  sense, 
all  of  us  who  work  with  children  are  nectar 
merchants  offering  our  individual  wares.  We 

can't  say  for  sure  how  things  will  turn  out,  but 
we  can  provide  the  best  possible  selection  of  ex- 

periences and  attitudes  from  which  intelligent 
choices  can  be  made. 
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"In  contrast,  many  of  our  urban  youth  today  ha
ve  only 

alleys,  decaying  lots,  and  condemned  bu
ildmgs  to  ex- 

plore" —  Robert  A.  Hanson 
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An  Outdoor  Challenge  Program  as  a 
Means  of  Enhancing  Mental  Health 

by  ROBERT  A.  HANSON,  Community  Mental  Health  Center  for 
Marquette  and  Alger  Counties,  Michigan. 

ABSTRACT.  Modern  life  fosters  confusion  and  encourages  passivi- 
ty, and  youth  suffer  most  from  this  pattern.  The  Outdoor 

Challenge  Program  enables  young  people  to  experience  the  active 
roles  and  the  clarity  of  purpose  called  forth  by  a  wilderness  oppor- 

tunity. The  experience  appears  to  enhance  their  mental  health  dur- 
ing and  after  the  program. 

J^  AN  HAS  A  GREAT  NEED  to  explore  and 
learn.  These  psychological  processes 

evolved  in  the  wilderness  before  history  began, 
and  it  is  still  in  wilderness  that  they  can  be 
experienced  at  their  peak.  Perhaps  part  of  the 
continuing  human  need  for  exploration  is  what 

Pfeiffer  (1969)  describes  as,  "The  central 
mystery  of  man,  his  persisting  restlessness,  this 
is  the  human  drive  ...  It  is  the  force  behind 
discontent,  the  search  for  novelty,  exploration 

and  missions  of  all  sorts."  When  a  contemporary 
man  speaks  of  a  need  to  return  for  a  time  to  the 
wilderness,  he  is  in  essence  going  back  to  where 
his  significant  psychological  processes  de- 

veloped. The  natural  environment  is  the  true 
home  of  these  processes,  and  in  that  environ- 

ment we  expect  to  find  a  clarity  and  effective- 
ness of  psychological  functioning.  Indeed, 

research  is  now  beginning  to  demonstrate  them 
(see  the  following  paper  in  this  symposium  by 
R.  Kaplan). 

To  appreciate  the  significance  of  man's  tie  to 
his  wilderness  heritage,  compare  the  effec- 

tiveness of  his  psychological  processes  in  the 
wilderness  with  their  effectiveness  in  a  modern 
urban  environment.  Stanley  Milgram  (1970), 
writing  on  the  experience  of  living  in  cities, 

says,  "City  life,  as  we  experience  it,  constitutes  a 
continuous  set  of  encounters  with  overload,  and 

of  resultant  adaptations."  Each  of  the  adap- 
tations Milgram  cities  has  a  tendency  to  insulate 

and  remove  the  individual  from  his  environ- 

ment and  from  fellow  humans.  The  mechanisms 

that  allow  people  to  go  about  their  daily  ac- 
tivities in  an  urban  setting  without  involving 

themselves  with  the  drunk  on  the  street  corner, 

the  crime  in  their  neighborhoods,  the  bewilder- 
ing mass  of  humanity,  are  really  mechanisms 

that  require  them  to  ignore  much  of  their  en- 
vironment. The  opposite  is  needed  in  the  natural 

environment,  where  man  depended  on 
knowledge.  This  dependence,  in  the  sense  of  psy- 

chological functioning  today  is  one  of  his  major 
ties  to  the  natural  environment. 

During  man's  development,  natural  selection 
favored  effective  exploration.  Through  many 
thousands  of  years  of  evolution  man  built  upon 
his  psychological  capacity  for  exploration;  many 
lands  and  places  were  discovered  and 

rediscovered.  Man's  recent  history  is  filled  with 
tales  of  great  explorers,  and  they  often  serve  as 

models  and  idols  for  youth.  In  the  last  few  hun- 
dred years,  exploration  of  living  space  has  ceas- 

ed because  there  is  no  new  space  to  explore.  But 
exploration  of  wilderness  or  natural  areas  still 
seems  meaningful.  There  an  individual  or  group 
can  rediscover  the  thrill  of  exploration,  while 
leaving  the  land  undisturbed  for  others  to 
rediscover.  In  contrast,  many  of  our  urban 
youth  today  have  only  alleys,  decaying  lots,  and 
condemned  buildings  to  explore.  Exploration, 
which  used  to  be  held  in  high  esteem,  is  now 
often  considered  delinquent,  because  of  the  lack 
of  opportunity  and  increasing  population.  The 

171 



need  for  this  type  of  experience  is  greatest  in  ur- 
ban areas  where  the  opportunity  is  lacking. 

It  is  the  lacl<  of  clarity  for  many  of  these  ur- 
ban youth,  (as  described  later  in  this  symposium 

by  Stephen  Kaplan)  that  disrupts  their 
relationships  with  their  environment.  Changing 

contemporary  demands  on  youth  foster  confu- 
sion and  tend  to  leave  youth  with  little  chance  to 

respond  by  active  exploration.  They  are  forced 
to  be  passive. 

THE  OUTDOOR 
CHALLENGE   PROGRAM 

The  Outdoor  Challenge  Program  (Hanson 
1973)  was  developed  to  give  teenagers  a  highly 
active  2  weeks  in  the  wilderness.  It  focused  on 
clearly  defined  goals  and  on  specific  techniques 

that  could  be  quickly  learned  and  put  into  prac- 
tice: map  reading,  compass  orienteering, 

backpacking,  setting  up  camp,  rappelling, 
locating  edible  foods  and  shelter,  solo  ex- 

perience, ecology  (with  emphasis  on  under- 
standing the  ecosystem  to  be  lived  with  for  2 

weeks),  first  aid,  etc.  The  first  day  the  group  is 
taken  by  the  leaders  on  an  orientation  hike  into 
a  swamp,  then  asked  to  find  their  own  way  back 
without  instruction.  Usually  they  become  lost, 
and  fail  totally  to  function  as  a  group.  The 
leaders  use  each  problem  to  put  the  group  in  a 
position  where  it  must  take  responsibility  for 
itself  and  find  some  way  or  organizing  and  solv- 

ing problems.  Techniques  of  map  and  compass 
orientation  are  taught  the  same  day  or  the 
following  morning.  The  next  day  the  group  must 
find  its  own  way  over  a  5-mile  course  full  of 
swamps,  high  cliffs,  and  trackless  forest,  under 
the  watchful  eyes  of  the  leaders.  Initially,  the 
participants  feel  hesitant  but  in  3  or  4  days  they 
are  ready  to  strike  out  across  25  miles  of 
trackless  forest,  and  after  10  days  they  are  eager 
to  go  off  on  their  own  without  the  leaders.  It  is 
inspiring  to  watch  them  change  as  they  develop 
increasing  confidence  and  self-esteem. 

Rappelling  and  overnight  solos  offer  the 
greatest  challenge  as  well  as  the  greatest 
rewards.  These  activities  are  specifically  chosen 
to  enhance  a  clarity  of  purpose,  which  is  perhaps 
both  frightening  and  appealing.  They  are 
presented  and  learned  in  such  a  way  that  even 
when  the  participants  have  fears  (and  most  do) 
they  believe  they  can  do  what  they  set  out  to. 

They  learn  to  help  and  support  each  other,  and 
though  one  may  be  afraid  of  one  activity,  he 
may  do  better  than  the  average  the  next  day  at 
another  activity.  When  the  group  has  completed 
these  2  weeks,  the  members  are  both  reluctant 
to  leave  the  wilderness  and  ready  and  proud  to 
go  home.  They  have  many  stories  to  tell,  but 
more  important,  they  have  a  new  sense  of  clari- 

ty and  purpose  in  their  lives. 

HOW  PARTICIPANTS 

CHANGE 

As  a  leader  in  these  programs,  I  have  seen 
listless,  bored,  fearful  (and  sometimes  eager) 
participants  who  left  for  the  wilderness  2  weeks 
earlier  return  stimulated,  active,  hopeful,  eager, 
and  proud.  They  spoke  of  new  things  they 
wanted  to  do.  Equally  often  they  talked  about 
old  passive  behavior  using  drugs,  being  afraid  of 
the  dark,  having  no  interest  in  the  future,  all  of 

which  they  intended  to  change.  During  the  2- 
week  period,  most  of  these  young  people  were 
perceiving,  thinking,  and  feeling  at  a  high  pitch 

for  them;  their  psychological  processes  were  ac- 
tive and  they  were  making  the  best  of  this  op- 

portunity. 
After  a  few  days  in  the  wilderness  their  ties  to 

their  previous  environment  are  loosening  and 
they  begin  to  see  themselves  in  a  new,  more  ac- 

tive position.  They  have  been  able  to  find  their 
way  to  a  lake  represented  by  a  small  mark  on  a 
mightly  big  map.  They  are  tired  but  they  know 
their  accomplishments. 

They  are  beginning  to  develop  new  ties  to  this 
environment;  things  in  the  wilderness  are 
becoming  real  to  them.  They  feel  a  stronger, 
clearer  relationship  to  their  world,  which  many 
acknowledge  they  have  never  felt  before.  They 
are  eager  to  keep  on  and  reach  new  and  more 
fulfilling  goals.  As  the  2  weeks  are  completed,  I 
believe,  the  participants  begin  to  feel  at  home  in 
this  unfamiliar  but  comfortable  environment. 
They  begin  to  feel  that  the  wilderness  is  theirs; 
they  have  lived  in  it,  been  along  with  it,  related 
to  it.  They  can  feel  clearly  the  strength  of  a  new 
relationship  to  their  external  world  and  a  new 
self-concept.  Their  object  relationships  have 
been  strengthened.  They  have  explored  and 
come  to  know  an  area  in  a  way  that  most  of 
them  have  had  little  change  to  before.  They  have 
come  to  know  themselves  a  bit  better,  and  by  so 
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doing  most  of  them  have  found  something  in  the 
wilderness  that  they  can  take  back. 

VALUES  THAT  ENDURE 

It  seems  that  in  this  wilderness  experience  the 

paradigm  of  man's  relations  with  his  external 
objects  is  modified.  The  individual  is  active;  he 
comes  to  know  the  world  about  him,  first  by  the 

physical  act  of  exploration  on  foot,  then  psy- 
chologically on  solo  where  he  has  several  days  to 

reflect  on  his  experiences  and  to  strengthen  his 
emotional  and  cognitive  relations  with  this  new, 
clearer,  more  definite  world. 

We  can  view  man  as  able  to  relate  to  objects  in 
his  external  world  in  three  ways:  First,  he  may 
relate  to  them  with  fear.  A  fearful  individual 

often  goes  through  much  of  his  life  having  dif- 
ficulty establishing  close  relationships  with  peo- 

ple and  things;  he  never  seems  able  to  trust, 
avoids  putting  himself  in  situations  where  he 
will  have  to  depend  on  anyone  or  anything.  Se- 

cond, one  may  relate  to  objects  with  dependence. 
A  dependent  individual  tends  to  cling  to  others, 
has  difficulty  letting  go  of  other  people  or  trying 
anything  on  his  own,  and  seems  always  to  put 
himself  in  situations  that  force  others  to 

reassure  him.  He  relates  in  a  similar  way  to  ob- 
jects in  his  environment.  Third,  and  far 

healthier,  is  the  individual  who  relates  to  ob- 
jects and  people  as  other  possibilities  to  explore, 

to  learn  about,  to  try  new  relationships  with. 
Here  exploration,  which,  as  we  have  seen,  has 
great  evolutionary  importance,  is  a  key  to 
developing  healthier,  clearer,  and  more 

meaningful  relationships  with  one's  environ- ment. 

Man,  through  exploration,  built  his 
knowledge-processing  system  and  obtained  the 
basic  data  about  his  environment  that  he  needed 
to  expand  his  knowledge  of  the  world.  When  this 
knowledge-processing  system  was  built  and 
began  functioning,  man  gained  his  knowledge 

by  walking.  The  physiological  process  of  walk- 
ing while  exploring  gave  basic  data  from  the 

most  primitive  of  human  senses,  touch.  Man 

touched  the  earth  with  his  feet;  he  felt  it 
through  the  kinesthetic  sensors  in  his  muscles, 
and  at  times  with  his  hands.  Even  today,  the  in- 

fant's first  real  contact  with  his  external  world 
is  by  touch,  and  it  is  often  by  touch  that  he  ex- 

plores and  learns. 
Walking  also  determined  the  amount  and 

speed  by  which  data  was  presented  to  our 
information-processing  mechanisms.  Even  to- 

day we  often  hear  that  "one  knows  an  area  by 
having  walked  through  it."  Psychological  evolu- 

tion began  with  the  speed  of  its  data-processing 
requirements  often  determined  by  walking 
speed.  These  processing  mechanisms  have,  in 
more  recent  times,  been  subjected  to  an  in- 

creasing flood  of  stimuli.  As  we  have  seen,  in  the 
city  much  of  this  flood  must  be  ignored;  the  psy- 

chological effects  of  doing  so  are  considered  by 
S.  Kaplan  in  this  symposium. 

In  the  wilderness,  exploration  and  active 

processes  such  as  walking  enable  people  to  ex- 
perience clear  and  effective  functioning  of  their 

perceptual  and  cognitive  processes.  The  clarity 
of  this  encounter  seems  to  provide  basic 
elements  upon  which  an  efficient  and  active 
behavioral  system  may  be  established.  The  ex- 

perience seems  to  enhance  mental  health  and 
facilitate  psychological  functioning  even  after  it 
is  over. 
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Summer  Outdoor  Programs: 
Their  Participants  and  Their  Effects 

by  RACHEL  KAPLAN,  Associate  Professor,  School  of  Natural 
Resources  and  Doctoral  Program  in  Urban  and  Regional  Planning; 
Lecturer  in  Psychology,  University  of  Michigan. 

ABSTRACT.  In  a  study  of  the  benefits  of  various  summer 
programs,  especially  those  involving  wilderness  experiences,  the 
use  of  pretests  for  all  the  groups  made  possible  evaluation  of  the 
degree  of  self-selection  as  well.  Similar  tests  6  months  later  showed 
the  influences  of  the  summer  programs  themselves.  The  results 

suggest  that  even  a  relatively  short  encounter  with  the  out-of-doors 
results  in  pervasive  changes,  the  most  striking  of  which  relate  to 
increased  competence  in  skills  required  in  the  woods. 

■  ■  ■  I  WOKE  up  this  morning  at  6:30  not  be- 
lieving that  I  had  made  it  through  the 

nite.  The  sun  was  just  coming  up;  it  was  beauti- 
ful. I  am  not  even  hungry  it  is  so  peaceful  out 

here  that  I  really  could  learn  to  enjoy  it  without 

the  anxiety  that  I  always  have."  (MJP) 
"I  got  up  today  rather  excited  with  the 

thought  of  leading  the  crew  on  our  only  hike 

without  leaders.  We  broke  camp  .  .  .  wasn't  long 
before  we  hit  a  swamp  —  up  to  our  waists  we 
hit.  We  cam  across  three  such  swamps  and  even 
tho  we  arrived  to  our  destination  safely,  my 
leadership  was  questioned  and  sometimes 
challenged.  No  one  else  was  even  willing  to 
lead  ...  I  love  this  life.  I  am  rather  sad  I  have  to 
go  home.  .  .  .  When  I  go  home  I  know  I  will  want 
to  tell  my  friends  about  this  experience.  I  will 
become  frustrated  and  bitchy  because  either  I 

won't  have  the  words  or  they  won't  have  the 
ears.  Whereas  now  I  am  happy."  (AMG) 

These  are  entries  from  the  diaries  written 
during  a  solo  in  the  wilderness  by  participants 
in  the  Outdoor  Challenge  Program  (described  by 
Robert  Hanson  in  the  preceding  paper).  The  kids 
express  it  so  well!  It  is  not  hard  to  sense  from 
their  notes  that  the  experience  matters;  that 
they  acquire  a  different  sense  of  themselves. 
Our  aims  in  doing  research  in  this  area  were 
Iseveral:    we   wanted   to   know   whether   the 

benefits  of  a  program  like  this  lasted  beyond  the 
program  itself;  we  wanted  to  see  whether  it  is 
the  acquisition  of  specific  skills  that  relates  to 
enhanced  feelings  of  self-confidence;  and  we 
wanted  to  find  out  whether  the  effects  are 
specific  to  particular  kinds  of  programs. 

Our  collaboration  with  Bob  Hanson  has  been 
an  exciting  adventure  for  several  years  now.  The 
first  year  produced  a  small-scale  study  of  the 
benefits  of  the  program  (Kaplan  19  7 J^).  The 
study  presented  here  involved  the  larger  scale 
effort  during  1973.  The  participants  were  267 
youths  of  both  sexes  who  had  1  or  2  more  years 
to  go  in  high  school  when  they  completed  the 
first  round  of  questionnaires  just  as  the  school 

year  ended.  Of  these,  75  percent  returned  the  se- 
cond questionnaire  some  6  months  later,  at  a 

time  when  summer  activities  seemed  long  past 
and  the  school  year  was  well  under  way. 

The  participants  included  five  distinct  groups. 
Two  of  these  can  be  considered  control  groups, 

as  we  had  no  knowledge  of  their  summer  ac- 
tivities. One  of  the  control  groups  was  drawn 

from  Michigan's  Upper  Penninsula,  because 
that  is  the  region  from  which  the  20  Outdoor 
Challenge  participants  have  come.  Five  schools 
serving  14  communities  were  included  from  this 
land  of  low  population  density  where  the 
winters  are  hard  and  long.  The  other  control 
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group  consisted  of  30  students  who  took  a  con- 
servation course  at  a  local  high  school.  It  seemed 

that  a  group  with  some  nature-oriented 
background  might  provide  a  fair  comparison  to 
those  who  would  be  involved  in  summer 
programs  with  such  a  focus. 
The  closest  comparison  to  the  Outdoor 

Challenge  group  was  provided  by  the  28  youths 

who  went  on  backpacking  trips  of  roughly  com- 
parable duration — 2  weeks  or  so  of  actual  hik- 

ing. Some  of  these  went  to  a  wilderness  area 
southeast  of  Yellowstone  National  Park  and 
others  to  Isle  Royal.  The  trips  were  described  as 

"hiking,  backpacking,  canoeing,  camping  adven- 
tures" with  an  "emphasis  on  an  appreciation 

and  learning  about  our  natural  world." 
The  remaining  group  went  to  a  5-1/2-week 

coeducational  camp  in  northern  Michigan.  Its 
focus  was  on  community,  on  caring  for  people 
and  the  land.  Although  the  concern  for  lifestyles 
adapted  to  ecological  principles  is  an  important 
feature  there,  the  concern  for  personal  growth 
in  a  supportive  social  setting  is  equally  strong. 
The  44  participants  differed  from  the  other 
groups  both  in  the  duration  of  the  activity  and 
in  having  a  nonnomadic  base  of  operation.  They 
were,  however,  similar  to  the  backpacking  group 
in  orientation  and  goals,  since  both  were  under 
the  overall  guidance  of  the  same  insightful  and 
dedicated  team. 

The  variety  of  the  participating  groups 
provided  an  opportunity  to  determine  whether 
self-selection  would  be  evident  in  the  initial  data 
collected  before  the  summer  experience.  It  was. 

The  members  of  the  control  group  were  outgo- 
ing and  interpersonally  active.  The  members  of 

the  camp  group  were  also  oriented  toward  in- 
terpersonal activities  and  situations,  but  in  a 

much  quieter,  noncompetitive,  and  less  active 
sense.  They  seemed  to  approach  each  other  in  a 
very  accepting  fashion,  enjoying  the  situation 
for  itself.  The  most  striking  difference  between 
this  group  and  the  backpackers  might  be 
thought  of  as  patience.  Though  the  question- 

naire did  not  tap  this  directly,  the  backpackers 
seemed  to  be  more  adventurous  and  eager  to  be 

"doing  it"  without  excessive  forethought.  The 
Outdoor  Challenge  group  was  not  strikingly 
different  from  the  rest  of  the  Upper  Penninsula 
sample,  although  they  were  less  involved  in- 

terpersonally and  more  eager  to  "get  away  from 
it  all."  It  should  be  mentioned  that  the  com- 

parisons of  the  groups  yielded  no  significant 

differences  with  respect  to  self-esteem,  nor  on 
the  measures  of  various  skills. 

AREAS  OF  THE  STUDY 

The  sketches  of  the  initial  group  differences 
are  based  on  the  responses  to  a  7-page  question- 

naire completed  in  June.  At  that  time  the  par- 
ticipants had  no  reason  to  expect  that  there 

would  ever  be  a  follow-up.  As  it  turned  out,  the 
4-page  fall  questionnaires  covered  much  of  the 
same  material.  The  common  portions  of  the  two 
questionnaires  dealt  with  the  following: 

Care  about  and  good  at:  A  list  of  kinds  of  ac- 
tivities on  which  the  participants  indicated  how 

much  they  cared  about  each  and  how  good  at 
each  they  felt  they  were.  The  list  of  activities  in- 

cluded sports,  camping,  crafts  and  making 
things,  sitting  around  talking,  dating,  and  a  few 
others. 

Woodsmanship  skills:  Participants  were  asked 
to  rate  themselves  on  each  of  a  dozen  outdoor 
life  skills,  such  as  setting  up  camp,  map  reading, 
long  hikes,  ecology,  and  finding  food  in  the 
woods. 

Friendship  skills:  Included  with  the 
woodsmanship  skills  were  two  items  on  in- 

terpersonal skills:  "making  new  friends"  and 
"getting  along  with  strangers  in  confined 

situations." Reasons:  The  39  items  pertaining  to  reasons 

for  choosing  one's  favorite  activities  were  scored 
to  form  eight  different  clusters  of  reasons,  in- 

cluding workout  (the  competition  and  exercise 
in  the  activities),  affiliation,  peace  and  quiet, 

leadership  accomplishment  (e.g.,  "gives  me  a 
chance  to  be  in  charge"),  and  self-directed  ac- 

complishment (e.g.,  "always  learning  new  | 

things"). 
Self-esteem:  Our  hope  was  to  break  down  this 

concept  into  meaningful  parts.  Like  many  other 
psychological  concepts  (intelligence  and 
creativity  are  good  examples),  self-esteem  is 
often  regarded  as  a  global  entity  which  people 
possess  to  varying  degrees.  It  seems  to  us 

damaging  to  look  at  it  that  way.  The  "esteem" 
scales  derived  from  the  20  self-description  items 
in  the  questionnaires  included:  realistic  task 

orientation  (e.g.,  "I'm  sensible  about  how  long 
things  take  to  get  done"),  challenge,  self- 
reliance,  and  interpersonal.  These  four  scales 

together  comprised  a  positive  view  scale.  In  ad- 
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dition,  the  negative  view  scale  (e.g.,  "I  tend  to 
avoid  new  challenges,"  and  "I  find  it  hard  to 
open  up  to  people")  is  quite  separate  from  the 
other  scales.  It  is  possible  and  even  likely  for 
people  to  have  both  positive  and  negative 
feelings  about  themselves  at  the  same  time. 

Open-ended  questions:  "How  would  your  best 
friend  describe  you  (aside  from  physical 

characteristics)?"  "What  sorts  of  things  have 
given  you  the  greatest  sense  of  accomplishment 

or  pride?"  and  "If  you  could  change  yourself  in 
any  way,  in  what  way  would  that  be?"  These 
were  analyzed  in  terms  of  categories  based  on 
the  spring  data  and  applied  to  both  sets  of 
responses. 

In  addition,  the  first  questionnaire  included 
the  Environmental  Preference  Questionnaire, 

EPQ,  which  has  two  pages  of  short  items  deal- 
ing with  preferences  for  different  kinds  of  set- 

tings. It  is  scored  for  seven  scales,  including 
nature,  suburbs,  cities,  and  social. 

Where  "scales"  are  mentioned  in  the  discus- 
sion, these  are  based  on  groups  of  items  that  are 

all  about  a  common  idea.  Except  for  the  open- 
ended  portions,  responses  were  rated  on  a  6- 
point  scale  so  that  there  was  plenty  of  choice  to 
indicate  how  well  the  item  described  the  par- 

ticipant's feelings.  The  technicalities  of  deriving 
the  scales  or  clusters  of  items  and  a  more  exten- 

sive discussion  of  the  findings  of  the  June 
questionnaire  with  respect  to  EPQ,  reasons,  and 
self-esteem  are  the  subjects  of  a  separate  paper 
(Kaplan  1976). 

SOME  RESULTS 

A  study  of  this  kind  has  some  built-in 
I  handicaps.  In  trying  to  avoid  misperceptions  of 
summer  effects  by  collecting  the  "after" 
[material  too  soon,  one  necessarily  introduces 

■other  difficulties.  By  late  fall  many  things  other 
than  summer  activities  play  important  roles  in 
the  lives  of  these  students.  In  June  school  was 

ialmost  over— for  some  participants  it  was 
already  a  thing  of  the  past— but  in  late  fall 
school  is  very  much  a  reality.  Furthermore, 
many  of  the  topics  we  studied  vary  with  the 
seasons.  Sports  activities  and  outdoor  oppor- 

tunities clearly  differ  from  spring  to  fall.  The 
place  of  driving  and  dating  in  the  overall  picture 
;nay  also  change.  But  this  does  not  mean  that 
changed  responses  on  the  questionnaire  cannot 

be  ascribed  to  the  summer  experience.  The  pur- 

pose of  collecting  "before"  and  "after"  data  from 
various  groups  attending  different  summer 
programs  is  to  get  a  glimpse  of  such  changes.  I 
mention  all  these  things  only  to  encourage  some 

degree  of  caution  in  looking  at  the  results.' 
Skills 

Not  surprisingly,  the  Outdoor  Challenge 
group  showed  a  profound  and  highly  significant 
improvement  in  virtually  every  one  of  the 
woodsmanship  skills.  Of  the  12  items,  only 
canoeing  showed  no  change— and  it  was  not  part 
of  the  program!  These  results  are  strikingly 
similar  to  what  we  found  in  the  previous  year, 
with  a  smaller  and  all-male  group.  The 
backpacking  group  showed  significant  changes 
on  some  of  these  skills  and  came  out  ahead  of 

the  camp  group  on  eight  of  the  items.  The 
Challenge  participants  rated  themselves  more 
skilled  than  did  the  backpacking  group  on  seven 
of  the  items.  Although  these  skill  ratings  are  all 

self-reports,  they  match  our  expectations  sur- 
prisingly well.  The  groups  did  not  differ  in  these 

ratings  before  the  start  of  the  summer,  nor  did 

they  know  each  other's  ratings.  The  emphasis  of 
the  Outdoor  Challenge  Program  is  on  wilderness 

skills,  and  the  participants  are  intensely  in- 
volved in  activities  that  require  such  skills.  The 

backpackers  also  used  such  skills  to  a  far 
greater  extent  than  the  campers. 

Skills  and  Self  Views 

One  of  our  ideas  in  doing  this  research  was 
that  gaining  competence  at  something  would 

enhance  some  aspect  of  a  person's  view  of 
himself.  While  people  have  the  capacity  to  dis- 

miss their  own  skills  as  not  important,  we  felt 
this  was  less  likely  to  happen  in  the  case  of 
nature-related  skills.  It  seemed  reasonable, 
then,  to  relate  the  scores  on  woodsmanship 
skills  to  the  various  domains  of  self-esteem.  Had 
we  simply  divided  the  entire  sample  into  high 
and  low  scorers  on  the  skills,  we  would  have 
found  the  Challenge  and  other  backpackers  in 

the  "high"  group.  Instead,  we  divided  each  of  the 
five  groups — those  in  summer  programs  as  well 
as  the  controls— into  high  and  low  scorers 
within  each  group.  Our  concern  was  not  whether 

'  Throughout  this  paper  the  findings  that  are  cited  are 
statistically  significant  at  p<.05  when  small  groups  are 
compared  and  p<.01  when  groups  of  100  or  more  are  com- 

pared. The  tools  used  in  these  comparisons  were  t  tests, 
analysis  of  variance,  and  in  a  few  instances  chi  square. 
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the  skills  were  acquired  through  a  specified 
program,  but  simply  whether  being  more  skilled 
in  these  particular  activities  had  a  bearing  on 

the  youth's  feelings  toward  himself. 
We  found  that  within  each  group  there  was 

indeed  a  significant  relationship  between 
relative  standing  on  woodsmanship  skills  and 
one  of  the  domains  of  self-esteem.  Those  who 
scored  higher  on  the  skills  thought  of 
themselves  as  more  realistic  about  the  demands 

of  their  work  and  better  able  to  gage  their  task- 
related  limitations. 

Quite  apart  from  the  measures  of  skills,  the 
Outdoor  Challenge  people  were  less  likely  to  ex- 

press negative  views  of  themselves.  Com- 
parably, of  the  people  who  initially  scored  low 

on  the  positive  view  scale,  close  to  half  of  those 
in  each  of  the  summer  programs  ended  with 
high  scores  in  the  fall.  By  contrast,  only  about  a 
quarter  of  those  in  the  two  control  groups 
showed  such  changes. 

Composite  View 

The  overall  pattern  of  the  results  suggests 
that  the  different  summer  experiences  resulted 
in  changes  that  were  clearly  reflected  several 
months  later. 

By  late  fall  the  two  control  groups  reflected 
one  stereotype  of  people  in  their  mid-teens:  they 
saw  themselves  as  good  at  driving  (motorcycles, 
cars);  they  cared  about  sitting  around  talking 
and  listening  to  music.  They  were  interested  in 
dating.  Contact  with  nature  and  various  ac- 

tivities that  were  less  interpersonal  were  not  of 
great  importance. 

The  campers  from  the  start  took  a  more 
accepting,  noncompetitive  stance  toward  their 

peers.  By  fall,  many  felt  more  skillful  at  "mak- 
ing friends,"  though  dating  was  relatively  less 

important  to  them.  Many  of  them  expressed  a 
concern  for  social  commitment,  for  being  con- 

siderate of  others.  They  also  talked  about  per- 
sonal growth  and  self-discipline,  and  continued 

to  favor  activities  that  permit  creative  expres- 
sion. 

Both  the  Outdoor  Challenge  and  the  other 
backpacking  groups  showed  little  desire  to 
change  their  physical  characteristics  or 
prowess.  Perhaps  the  competence  they  acquired 
in  particular  skills  in  the  woods  is  related  to 
this.  The  Outdoor  Challenge  people  showed  the 
least  concern  for  interpersonal  activities  and  in- 

terests, though  they  felt  they  were  better  at 

dating  as  well  as  better  at  getting  along  with 
others  under  confined  conditions.  In  addition, 
they  now  preferred  activities  that  permit  some 
peace  and  quiet,  some  solitude. 
The  results  suggest  that  nature-related  ac- 

tivities do  indeed  make  a  difference.  Even  a 

relatively  short  encounter  with  the  out-of-doors 
is  reflected  in  some  pervasive  changes.  There  is 

a  suggestion  that  competence  in  the  skills  re- 
quired in  the  woods  is  related  to  some  aspects  of 

self-esteem.  This  is  true  whether  the  skills  were 
acquired  in  a  summer  program  specifically 
focused  on  such  skills  or  elsewhere.  The  results 

also  support  the  more  informal  findings 
reported  in  the  previous  Outdoor  Challenge 
study,  that  a  relatively  short  program  can  result 
in  positive  changes  some  time  later. 

Let  me  close  with  some  more  of  the  "poetry" 
that  these  kids  produced  while  all  alone  with 
their  thoughts  in  the  woods: 

"I  have  all  ways  been  in  the  woods  and  I  can 
relax  by  taking  a  short  hike  in  the  woods  easier 
than  watching  TV  or  reading  a  book  because  in 
the  woods  there  are  no  words  or  signs  or  people 
to  look  at  and  I  am  glad  that  they  have  nature 

areas  like  this  so  people  can  use  this  as  an  es- 
cape . .  .  Now  I  know  why  my  father  likes  to 

take  a  lunch  to  work  rather  than  go  to  the  coun- 
try club  and  eat.  He  is  in  a  business  that  he 

makes  deals  with  people  every  day  because  he  is 
a  car  sales  man  and  he  is  the  best  I 
know  .  .  .  [Like  the  other  sales  people]  my  Dad 
gets  tired  of  people  too,  out  he  eats  his  lunch  at 
the  park  and  maybe  that  is  all  it  takes— just 
that  half  or  full  hour  in  the  park  can  make  my 
Dad  forget  people  and  he  is  glad  to  go  back  to 
work.  The  other  salesmen  go  and  eat  at  the  club 

and  they  see  more  people — they  have  no  es- 

capement." (WM) 
"I  spent  the  night  sleeping  and  listening  to  the 

silence.  I  had  a  lot  of  thoughts.  I  have  always 
worried  too  much  what  other  people  think  of 
me.  I  am  going  to  try  and  fix  that.  I  will  still 
worry  a  little  bit  but  not  so  much  .  . .  Silence  is 

really  a  funny  thing.  I  don't  hear  it  often.  Last 
night  I  think  I  experienced  the  most  I  ever 
have."  (TP) 
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"What  is  perhaps  the  most  obvious  direction  for  theory, 
namely  that  people  innately  like  nature,  turns  out  to  be 

quite  unsatisfactory"  -  Stephen  Kaplan 
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Tranquility  and  Challenge  in  the  Natural  Environment 

by  STEPHEN  KAPLAN,  Professor,  Departments  of  Psychology 
and  of  Computer  and  Communication  Sciences,  University  of 
Michigan. 

ABSTRACT.  The  issue  of  clarity  is  perhaps  most  urgent  and 
powerful  for  the  adolescent.  One  interesting  route  to  clarity  is 
through  challenge  and  fascination.  People  have  powerful  reactions 
to  certain  environmental  patterns,  although  they  may  not  be  aware 
of  them  if  they  have  not  had  the  opportunity  to  experience  them. 
Having  such  an  opportunity  at  a  time  when  issues  of  identity  and 

one's  relation  to  the  environment  are  pressing  could  have  a  lasting 
impact  on  the  character  and  functioning  of  the  individual.  The 
natural  environment,  with  its  special  capacity  to  hold  an  in- 

dividual's attention,  may  be  unusually  effective  in  fostering  the  ex- 
perience of  cognitive  clarity. 

Mature  is  important  to  people.  This 
observation  is  hardly  novel,  yet  it  is  only 

recently  that  there  has  been  empirical  evidence 
to  support  it.  In  fact,  the  evidence  presented  at 
this  conference  is  probably  as  extensive  as  the 
sum  of  the  hard  data  in  the  literature  up  to  now. 

Thus,  at  last,  there  is  beginning  to  be  evidence 
for  the  importance  of  nature.  Both  to  guide 
future  research  in  this  area  and  to  apply  effec- 

tively what  we  know,  the  next  step  is  to  develop 
a  psychological  theory  to  explain  this 
phenomenon.  What  is  perhaps  the  most  obvious 
direction  for  theory,  namely  that  people  innate- 

ly like  nature,  turns  out  to  be  quite  unsatisfac- 
tory. The  fact  of  the  matter  is  that  people  are 

quite  often  fearful  or  even  terrified  of  nature. 
Indeed,  a  suitable  theory  will  have  to  explain 
how  nature  has  value  and  attraction  for  people 
n  spite  of  its  potential  to  frighten  them. 
As  a  cognitive  psychologist  interested  in  how 

Deople  make  sense  out  of  the  world,  I  have  ap- 
proached this  problem  by  examining  the  effect 

-hat  nature  has  on  the  thought  process,  on  a  per- 
lon's  state  of  mind.  Dr.  Mead's  illustration  of 
he  child's  reaction  to  an  ant  is  instructive.  The 
hild  reacts  with  fascination:  there  is  a  clear 
jocus   of  attention   and   behavior.    For  some. 

nature  is  a  source  of  perspective,  of  tranquility. 
What  seems  common  to  the  various  effects  of 
the  nature  experience  is  the  sense  of  cognitive 
clarity  or,  conversely,  the  absence  of  confusion. 
Undoubtedly,  such  a  state  of  mind  can  be,  and  in 
general  will  be,  highly  pleasurable.  But  this  is 
not  the  same  as  the  direct  pleasure  of  a  lollipop 
or  a  pat  on  the  head.  It  is,  if  you  will, 
informationally-based  pleasure,  that  is, 
pleasure  mediated  by  clarity. 

The  link  between  clarity  and  pleasure  in- 
volves certain  physiological  considerations  too 

technical  to  go  into  here.  But  it  is  possible  to 
relate  these  concepts  on  functional  and  intuitive 
grounds  without  detailing  possible  mechanisms. 

On  functional  grounds  people  had  better  find 
clarity  pleasurable.  For  humans  to  survive  in 
the  dangerous  and  difficult  world  in  which  they 
evolved,  they  would  have  had  to  make  up  their 
minds  quickly.  And  they  would  have  had  to  like 
being  in  the  state  of  having  their  minds  made  up 
(S.  Kaplan  1973b).  Put  the  other  way,  liking  to 
be  lost  in  thought  would  have  been  quickly  fatal 
in  the  context  of  the  African  savanna  where 
human  evoluation  is  believed  to  have  taken 

place. From  an  intuitive  point  of  view,  the  relation 
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of  clarity  and  pleasure  presents  little  difficulty. 
People  who  are  confused  about  themselves  or 
their  world,  or  both,  have  been  known  to  despair 
and  even  to  attempt  suicide.  On  the  other  side  of 
the  ledger,  crusades — where  it  is  utterly  clear 
who  the  bad  guy  is— appear  to  be  a  source  of 
considerable  pleasure  (to  the  participants).  The 
attraction  of  rather  eccentric  belief  systems  also 
seems  to  be  related  to  the  clarity  they  promise. 
Mobs,  too,  offer  a  kind  of  clarity.  When 
everyone  is  shouting  the  same  slogans,  all  the 
stimulation  one  experiences  is  in  agreement — a 
state  of  affairs  all  too  rare  in  the  everyday 
world.  Indeed,  as  the  world  becomes  more  com- 

plicated and  value  systems  and  life  styles 
proliferate,  the  achievement  of  clarity  becomes 
increasingly  problematic. 

TWO  KINDS  OF  ATTENTION 

My  analysis,  then,  will  be  based  on  the  con- 
cept of  clarity — what  it  is,  how  it  works,  and 

how  it  is  related  to  nature. 

As  it  turns  out,  the  concept  of  clarity  has  been 
little  studied  in  psychology.  Fortunately,  atten- 

tion, a  closely  related  concept,  has  been  studied 
extensively.  Admittedly  at  first  blush  the  two 
concepts  may  seem  to  have  little  in  common. 
Clarity  is  a  state  of  mind.  Attention  involves  the 
selection  of  what  stimulation  to  respond  to  out 
of  the  enormous  variety  of  stimulation  that 
might  have  been  responded  to.  But  when  atten- 

tion is  successful,  all  the  stimulation  dealt  with 

has  a  common  focus.  In  other  words,  the  out- 
come of  the  successful  operation  of  attention  is  a 

clear  state  of  mind. 
The  concept  of  attention  received  some  of  its 

most  thoughtful  analysis  quite  a  few  years  ago. 
In  1892  William  James  put  forward  several  dis- 

tinctions that  form  the  basis  of  this  paper. 

Voluntary  attention,  in  James'  terminology,  is 
that  attention  that  requires  effort.  When  one  is 
tempted  by  distractions,  but  pays  attention,  as 
it  were,  by  an  effort  of  the  will,  that  attention  is 
voluntary.  By  contrast,  some  attention  occurs  in 
spite  of  ourselves.  It  not  only  requires  no  effort, 
it  would  take  an  effort  not  to  attend.  Something 
very  beautiful  might  call  forth  attention  of  this 
kind,  but  so  might  something  strikingly  ugly,  or 
potentially  dangerous.  James  calls  this  latter 
kind  of  attention  involuntary. 

Voluntary  attention  is  all  too  familiar.  We  fall 

back  on  it  constantly  as  we  make  our  way 
through  the  dull  but  necessary  requirements  of 
everyday  existence.  So  much  of  what  we  do  has 
little  intrinsic  fascination  and  demands  an  ef- 

fort to  keep  our  minds  on  the  task.  Indeed  it 
might  be  argued  that  in  the  modern  world  the 
interesting  is  no  longer  important,  no  longer  in- 
teresting. 

The  effect  of  this  effort  to  stay  with  the  task 

is  the  suppression  or  holding  down  of  all  poten- 
tial  distractions.  There  must  be  some 
mechanism,  presumably  inhibitory,  that  does 
this.  The  more  stimuli  there  are  that  must  be 

attended  to  even  though  they  are  not  particular- 
ly gripping  in  themselves,  the  more  this 

mechanism  must  be  brought  into  play. 

Likewise,  the  more  distractions  there  are,  the 
more  stimuli  that  must  be  ignored,  the  greater 
the  need  for  this  mechanism.  As  Milgram  (1970) 
has  pointed  out,  the  city  is  an  environment  of 
overwhelming  stimulation,  a  source  of  stress  to 

which  people  respond  by  growing  more  insen- 
sitive. One  can  readily  see  how  the  stresses  of 

modern  life  could  lead  to  fatigue  of  the 

mechanism  that  gives  us  the  capacity  to  sup- 
press distraction.  Recovery  presumably  re- 
quires resting  this  overworked  capacity.  This 

could  be  achieved  by  avoiding  circumstances 
that  require  effort  to  pay  attention.  Thus 
recovery  of  voluntary  attention  could  ultimately 
hinge  on  the  availability  of  environments  that 
are  involuntarily  interesting.  If  nature  could  be 
shown  to  have  this  property,  then  the  popularity 
of  natural  settings  for  recovery  from  overload 
and  stress  would  make  considerable  sense. 

James  distinguishes  two  kinds  of  involuntary 
attention,  which  he  calls  the  immediate  and  the 
derived.  The  derived  is  based  on  experience,  as 

(in  James's  example)  the  reaction  to  a  faint  tap 
on  the  window  pane  when  it  is  a  prearranged 
signal  between  lovers. 

The  immediate  form  of  involuntary  attention 
has  a  strikingly  primitive  flavor,  as  is  clear  from 

his  list  of  examples:  "strange  things,  moving 
things,  wild  animals,  bright  things,  pretty 
things,  metallic  things,  words,  blows,  blood,  etc. 

etc.  etc."  (p.  88).  This  colorful  list  is  rich  in  im- 
plications. First,  it  suggests  that  "immediate  in- 
voluntary attention"  involves  the  property  of 

fascination  so  vividly  illustrated  in  Dr.  Mead's 
example  yesterday.  At  the  same  time,  James' 
list  shows  the  close  linkage  to  evolution;  sur- 
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vival  may  well  have  dependend  upon  paying  im- 
mediate attention  to  stimuli  of  this  kind.  A  third 

characteristic  of  this  list  is  its  lack  of  system.  Its 

disorder  and  incompleteness,  even  to  James'  ex- 
uberant use  of  "etc."  fairly  cry  out  for  a  more 

orderly,  more  coherent  framework. 

SOURCES  OF  FASCINATION 

Such  a  framework  follows  readily  from  the 

evolutionary  significance  of  this  process.  An  in- 
dividual's likelihood  of  survival  would  be 

enhanced  if  certain  kinds  of  patterns  or  events 
were  innately  fascinating,  if  they  required  no  ef- 

fort to  attend.  These  might  include  cir- 
cumstances where  it  was  likely  that  useful  new 

information  could  be  acquired  (as  in  watching  a 
highly  skilled  individual  carry  out  some  task).  It 
would  also  be  adaptive  for  potentially  dangerous 
situations  to  be  fascinating.  If  such  situations 
were  simply  perceived  as  bad  or  painful,  the 
reaction  might  be  headlong  flight  without 
calculation  or  strategy.  But  fascination  with 
potential  danger  would  lead  to  the  close  scrutiny 
of  the  situation  needed  by  a  creature  whose  sur- 

vival was  far  more  dependent  upon  wits  than 
speed  (S.  Kaplan  1976).  Such  fascination  would 
also  make  possible  the  group  cooperation  and 
group  defense  that  is  characteristic  of  many 

primate  groups.  Headlong  flight  is  rarely  con- 
ducive to  cooperative  efforts. 

Thus  there  are  a  variety  of  cir- 
cumstances— the  potentially  educational,  the 

potentially  dangerous,  the  potentially  impor- 
tant in  one  way  or  another — that  would  ap- 

propriately be  fascinating  to  humans.  To  iden- 
tify these  circumstances  would  require  a 

research  program  of  major  proportions.  One 
might,  for  example,  present  visual  patterns  on  a 

screen  and  observe  people's  behavior.  Any 
stimuli  that  failed  to  hold  people's  rapt  atten- 

tion would  be  discarded  and  replaced  by  others 
until  one  had  a  vast  collection  of  material,  all  of 
which  had  proven  fascination  value. 

Fortunately  for  our  purposes  this  research 
has  already  been  carried  out,  and  on  a  large 

scale.  It  is  called  "television,"  and  it  provides  an 
excellent  overview  of  what  people  do  in  fact  find 
fascinating.  For  those  who  decry  modern  trends 
of  this  kind,  and  long  for  a  simpler  time  gone  by, 
the  circus  is  a  similar  experiment — and  leads  to 
similar  conclusions. 

From  these  and  other  activities  (e.g.,  zoos, 
auto  racing,  theater)  that  elicit  rapt  attention  in 
humans,  the  various  domains  of  fascination 
begin  to  be  visible.  A  central  distinction  here 
appears  to  be  between  process  and  content. 

Process 

The  process  that  people  find  fascinating  is,  in 
the  largest  sense,  the  process  of  coping  with  un- 

certainty (S.  Kaplan  1973a).  This  can,  of  course, 
be  broken  down  into  innumerable  sub-processes, 
since  there  are  many  facets  of  this  vital  human 
activity.  For  our  purposes,  three  rather  general 
subprocesses  should  suffice: 

(1)  Making  sense  out  of  the  world:  Recogniz- 
ing (e.g.,  bird-watching)  and  predicting  (e.g., 

gambling)  are  frequently  fascinating  and  are 
the  basics  of  the  sense-making  process. 

(2)  Acting  on  the  environment:  This  includes 
evaluating  (as  in  identifying  the  good  guys  and 
the  bad  guys),  and  coming  to  decisions,  as  well 
as  acting  per  se. 

(3)  Exploration.  The  fascination  of  this 
process  is  so  well  known  that  it  hardly  needs  dis- 

cussion. It  might  be  useful  to  point  out  some  of 
the  adaptive  values  of  this  process.  On  the  one 
hand,  it  involves  the  acquisition  of  information 
in  an  organism  that  depends  upon  information 
for  survival.  In  addition,  it  involves  the  practice 
of  making  sense  and  acting  in  an  organism  that 
must  be  able  to  carry  out  these  procedures 
quickly  and  efficiently  when  the  chips  are  down. 

Content 

The  contents  that  people  find  fascinating 

presumably  are  related  to  coping  with  the  en- 
vironment just  as  the  basic  processes  are.  Thus 

it  is  hardly  surprising  that  people  have  strong 
reactions  to  wild  animals.  In  fact,  wild  animals 
are  sufficiently  fascinating  that  compounds 
where  such  creatures  can  be  viewed  by  the 
public  are  available  in  most  of  our  major  cities. 
Snakes  are  legendary  in  this  respect;  wolves  and 
bears  elicit  particular  interest,  as  do  any 
animals  that  are  particularly  large.  There  are 
also  strong  reactions  to  the  young  of  many 

species. 
Green  things,  too,  have  their  special  claim  on 

human  attention.  Gardens  (R.  Kaplan  1973, 
Lewis  in  this  volume),  parks,  wilderness,  even 
house  plants  (litis  et  al.  1970)  reflect  this  area  of 
fascination.  Although  television  seems  not  to 
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specialize  in  this  domain,  efforts  to  evolce  a  feel- 
ing of  tranquility  (e.g.,  cigarette  commercials) 

tend  to  rely  heavily  on  patterns  of  natural 
vegetation. 

The  preference  for  green  things  blends  into 
the  related  issue  of  landscape  preference.  Here 
water  must  be  added  as  a  powerful  (and 
evolutionarily  appropriate)  factor.  A  host  of 
other  factors  are  involved  at  this  scale;  while 
there  is  not  the  space  to  discuss  them  all  here, 
they  are  quite  consistent  with  the  overall 
emphasis  on  attention  and  survival  (S.  Kaplan 
1975). 

This  variety  of  fascinating  living  things  readi- 
ly merges  into  various  survival-related  physical 

phenomena.  Here  we  might  include  fires,  caves, 
the  weather  (especially  bad  weather)  and  mis- 

cellaneous natural  hazards.  We  might  also  in- 
clude certain  portions  of  the  environment  that 

humans  have  altered,  adapted,  or  constructed 
for  their  own  use.  Shelters,  tools,  and  food 
would  be  good  examples. 

While  this  collection  may  sound  too  much  like 
the  preoccupations  of  a  myopic  caveman,  urban 
children  still  are  fascinated  by  fires.  An  occa- 

sion that  promises  free  food  (or  drink)  is  still 
very  attractive,  even  to  people  who  could  well 
afford  to  buy  their  own,  and  even  today  people 
with  little  else  in  common  talk  about  the 
weather. 

NATURE  AND  PERSONAL 
GROWTH 

In  this  perspective  a  challenging  exposure  to 
the  out-of-doors  (such  as  the  Outdoor  Challenge 
Program)  provides  a  unique  opportunity.  It 
would  be  difficult  to  imagine  another  experience 
that  draws  so  heavily  both  on  contents  and 
processes  that  command  involuntary  attention. 
The  natural  environment  can  provide  an  ex- 

perience of  clarity  hard  to  match  in  any  other 
way. 
This  special  character  undoubtedly  has 

numerous  implications  for  the  process  of  per- 
sonal growth.  Let  me  comment  briefly  on  three 

such  possibilities  that  I  find  particularly  in- 
triguing. 

(1)  One  of  the  ways  the  challenge-oriented 
outdoor  programs  differ  from  other  sources  of 
involuntary  attention  (like  television  and  cir- 

cuses, for  example)  is  that  they  are  active.  It  is 

necessarily  the  individual  who  is  the  source,  the 
locus  of  control  in  what  happends.  By  emphasiz- 

ing the  capacity  to  act  (one  of  the  subprocesses 
that  inherently  hold  attention)  they  enhance  an 
important  aspect  of  confidence  and  competence. 

(2)  Skill  learning  in  general  might  be  ex- 
pected to  enhance  self-esteem.  But  to  the  extent 

that  people  tend  to  dismiss  the  skills  they  have 
as  being  of  little  importance,  this  benefit  might 
be  minimized.  Skills  relevant  to  the  natural  en- 

vironment, by  contrast,  are  more  difficult  to  dis- 
miss, because  the  natural  environment  com- 

municates its  importance  so  effectively  through 
the  attention  it  demands  and  the  clarity  it 
evokes. 

(3)  It  may  be  that  the  issue  of  clarity  is  par- 
ticularly urgent  and  powerful  for  the  adoles- 

cent. He  is  beset  with  unclarity  concerning 
himself  and  his  relation  to  others.  He  also  is 
attempting  to  find  effective  ways  of  dealing 
with  the  lack  of  clarity  in  his  environment.  It 
may  well  be  that  he  is  at  a  critical  point  when 
such  issues  will  be  resolved  one  way  or  the 
other. 

Among  the  many  ways  of  achieving  clarity, 
perhaps  the  most  popular  are  reliance  on  the 
social  support  of  the  peer  group  and  adoption  of 

a  simplifying  world  view  (often  of  the  "us  vs. 
them"  variety).  An  interesting  alternative  route 
of  clarity  is  through  the  challenge  and  fascina- 

tion of  the  natural  environment.  In  this  way  a 
youth  might  discover  an  unexpected  capacity  for 

clarity.  The  power  of  the  human  reaction  to  cer- 
tain environmental  patterns  is  real  only  for  the 

person  who  has  experienced  it.  Having  an  oppor- 
tunity to  do  so  at  a  time  when  issues  of  identity 

and  one's  relation  to  the  environment  are  press- 
ing could  have  a  lasting  impact  on  the  character 

and  functioning  of  the  individual. 
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"Plants  are  nonthreatening  and  nondiscriminating  in  a 
world  that  is  constantly  judgemental"  -  Charles  A. Lewis 
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Human  Perspectives  in  Horticulture 

by  CHARLES  A.  LEWIS,  Horticulturist,  Morton  Arboretum,  and 
Coordinator,  American  Horticultural  Society  People-Plant 
Program. 

A.BSTRA  CT.  Gardening  produces  not  only  vegetables  and  flowers, 
but  also  social  and  behavioral  benefits.  In  low-income  housing  sites 
in  New  York,  Philadelphia,  and  Chicago,  gardening  programs  have 
resulted  in  reduced  vandalism,  new  neighborliness,  cleaned  and 
painted  buildings  and  streets,  and  other  improvements.  The  human 
response  to  plants,  and  the  qualities  of  plants  that  encourage  this 
response,  are  valuable  in  the  production  of  humanly  satisfying  en- 
vironments. 

J^AN  HAS  BEEN  associated  with  plants 
since  his  beginning.  Our  progenitors,  primi- 
tive oxygen-breathing  forms  of  life,  evolved 

in  an  environment  already  populated  with  green 
plants.  litis,  Loucks,  and  Andrews  (1970)  sug- 

gest that  primitive  responses  to  vegetation  were 
acquired  during  our  evolutionary  journey  and 
are  with  us  yet,  buried  deep  in  our  psyches. 

PROXIMITY  TO  PLANTS: 
EFFECT  ON  RESPONSE 

It  is  difficult  to  delineate  human  responses  to 
plants  because  plants  are  integrated  into  human 
experience  at  several  levels,  each  of  which 
produces  its  own  typical  response.  By  discerning 
the  several  levels  at  which  people  interact  with 
plants,  we  may  be  better  able  to  isolate  and 
study  the  accompanying  behavioral  responses  in 
a  proper  perspective. 

The  hierarchy  of  integrative  levels  is  influ- 
enced by  personal  and  cultural  distances 

between  the  person  and  vegetation:  the  least 
personal  responses  occur  with  the  greatest 
separation.  The  situation  is  somewhat 
analogous  to  the  view  of  a  city  from  several 
different  heights  and  the  kind  of  response 
engendered  at  each.  The  distant  view,  as  from 
an  airplane,  reveals  the  gross  geometry  of  the  ci- 

ty, a  flat  structural  abstraction  of  lines  and 

lights.  We  observe  it  without  personal  involve- 
ment, except  perhaps  for  trying  to  find 

meanings  in  the  distant  pattern.  An  in- 
termediate view  is  seen  looking  down  from  a  tall 

building.  We  are  aware  of  the  three-dimensional 
aspect:  building  walls  create  impressive  deep 
canyons  at  whose  remote  base  are  narrow 
streets  inhabited  by  tiny  slow-moving  vehicles 
and  people.  From  this  viewpoint,  the  city  is 
awesome;  we  are  impressed  by  its  physical 
grandeur  and  we  respond  to  it.  The  minute 
streets,  people,  and  traffic  are  less  impressive 
than  the  physical  grandeur.  The  closest  view  is 
at  street  level,  where  we  see  and  even  become  in- 

volved in  the  tangle  of  people  and  traffic.  No 
longer  observers,  we  participate  intimately  in 
the  life  fabric  of  the  city.  Responses  at  this  level 
are  extremely  personal. 

And  so  it  is  with  plants.  Distant  views  of 
vegetation,  such  as  those  from  an  airplane, 
reveal  gross  patterns  in  various  shades  of  green 
and  brown,  interlocked  like  pieces  of  a  puzzle. 
We  may  respond  to  the  green  as  representing 
life,  but  the  lack  of  detail  at  this  scale  prevents 
our  discerning  specific  types  of  vegetation,  such 
as  field  or  forest,  which  would  evoke  a  more  per- 

sonal response. 
Closer  proximity  reveals  scenic  details  of 

vegetation,  such  as  open  field,  dense  forest,  or 
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tree-lined  street.  As  observers,  physically 
separate  from  the  scene,  we  respond  with 
meanings  we  read  into  the  scene.  Components  of 

verdure,  shade,  and  color  carry  pleasurable  con- 
notations which  influence  our  response.  This 

level  of  perception  can  be  equated  with  viewing 
the  city  from  atop  a  tall  building. 

The  closest  association  with  plants  occurs  in 
gardening,  v/here  we  are  intimately  involved 
with  growing  one  or  more  plants.  We  water  and 
fertilize,  always  watching  closely  to  determine 
whether  the  plant  is  responding  properly  to  our 
nurturing.  This  direct  involvement  with  plants 
is  analogous  to  the  street-level  experience  of  the 
city  and  evokes  the  most  personal  level  of 
response.  This  association  of  people  and  plants 
in  an  almost  symbiotic  relationship  is  the 
special  interest  of  the  American  Horticultural 

Society's  People-Plant  Program  of  which  I  am coordinator. 

GARDENING  IN  LOW-INCOME 
AREAS 

I  first  observed  these  responses  while  judging 
the  New  York  City  Housing  Authority  Tenant 
Garden  Contest,  which  permitted  thousands  of 

inner-city  dwellers  to  garden  on  the  grounds  of 
their  buildings.  A  subsequent  visit  to  the 

Neighborhood  Garden  Association's  window- 
box  program  in  Philadelphia  revealed  similar 
responses  (Lewis  1972,  1973). 

In  both  cities  the  gardeners  were  almost 
parental  in  their  pride  and  protectiveness 
toward  their  gardens.  They  took  turns  guarding 
them  against  vandalism.  The  garden  became  a 
special  place  where  friends  met  to  talk,  where 
wedding  and  graduation  pictures  were 
photographed. 
Soon  neighbors  began  to  cooperate  in  ac- 

tivities beyond  the  garden  plots.  Streets  were 
cleaned,  buildings  repaired  and  painted,  vacant 
lots  rehabilitated  into  playgrounds  and 
miniparks.  These  activities  were  spontaneous, 
not  part  of  the  garden  contest.  Clearly 
something  happened  to  motivate  the  gardeners 
into  these  nongardening  activities. 

Similar  responses  occurred  in  a  garden  con- 
test sponsored  by  the  Chicago  Housing  Authori- 

ty in  1974,  which  attracted  participants  from  a 
wide  range  of  age  and  ethnic  groups.  Tenants  of 
high-rise  buildings  were  allowed  to  garden  on 

plots  near  their  homes,  an  activity  previously 
possible  only  for  residents  of  row  houses  with 

yards. Again  contestants  were  very  proud  of  their 
gardens.  They  joined  together  to  nurture  the 
gardens,  protect  them  from  vandalism,  and  to 
share  their  bounty  with  neighbors  at  communi- 

ty harvest  dinners.  The  gardens  were  considered 

special  places — "holy  ground",  one  tenant  called 
them — and  were  held  in  high  esteem. 

Here  too,  gardening  residents  initiated  ac- 
tivities outside  the  garden  plots,  painting  curbs, 

benches,  and  chains  along  walks  to  harmonize 
with  the  garden  colors.  At  the  Robert  Taylor 

Homes,  an  impersonal  high-rise  complex,  the 
entrance  columns  and  portico  trim  received  the 
same  colorful  treatment.  Soon  large  geometric 
or  pictorial  murals  appeared  on  walls  adjacent 
to  building  entrances.  The  anonymous 
decorations  were  exceedingly  well  designed  and 
carefully  executed,  notwithstanding  C.H.A. 
rules  that  forbade  painting  the  buildings. 

In  public  housing,  grass  around  the  buildings 
is  considered  part  of  the  physical  plant,  to  be 

maintained  by  management,  and  not  the  con- 
cern of  residents.  However,  at  Robert  Taylor  the 

gardening  tenants  sowed  grass  seed  and  created 
a  large  area  of  lawn  on  what  had  been  bare 
ground  surrounding  their  gardens.  Would  the 
results  have  been  the  same  if  C.H.A.  had  asked 
these  tenants  to  paint  the  buildings  or  plant  a 
lawn? 

Gardening  in  low-income  areas  of  Chicago, 
Philadelphia,  and  New  York,  seems  to  have  en- 

couraged residents  to  improve  their  physical 

surroundings.  What  personal  changes  are  ex- 
pressed in  these  activities?  In  terms  of  human 

values,  what  is  the  meaning  of  cleaned  streets, 
reduced  vandalism,  painted  houses,  new 
neighborliness?  In  what  way  does  the  process  of 
gardening,  the  interaction  of  person  and  plant, 
produce  these  results? 

Lacking  data  from  precise  investigations,  we 
have  only  theories  about  the  qualities  of  plants 
and  gardening  that  encourage  improved 
behavior. 

BEHAVIORAL  RESPONSES 

TO  GARDENING 

Dr.  Edward  Stainbrook  (1973),  Chairman  of 
the  Department  of  Human   Behavior  at  the 

188 



University  of  Soutliern  California  School  of 

Medicine,  has  written  "An  environment  of 
ugliness,  delapidation,  dirtiness,  over-built 
space,  and  lack  of  natural  surroundings  con- 

firms the  negative  self-appraisal  a  person  may 
have  developed  through  other  contacts  with 
society.  Self-esteem  is  the  keystone  to  emotional 
well-being;  a  poor  self-appraisal  among  other 
factors,  determines  how  one  treats  his  surround- 

ings and  how  destructive  he  will  be  toward 
himself  and  others.  These  factors  set  up  a 

vicious  circle  that  is  difficult  to  break". 
How  does  the  process  of  gardening  enhance 

self-esteem?  The  gardener  takes  on  a  respon- 
sibility when  he  grows  a  plant.  It  is  a  living  enti- 

ty, and  its  future  is  dependent  on  the  gardener's 
ability  to  provide  conditions  for  growth.  Each 
day  as  he  tends  his  garden,  the  gardener 
observes  new  growth  of  the  plant  as  it  responds 
to  his  planting,  watering  and  fertilizing.  The 
slow  but  steady  progress  from  seedling  to  young 
plant,  then  to  maturity  and  flowering,  provides 
the  gardener  with  continuous  evidence  of  his 
success.  New  leaves,  stems,  and  flowers  are  his 
reward. 

With  a  private  garden  plot,  the  gardener's 
sense  of  personal  domain  is  extended  beyond  his 
apartment  walls.  Though  the  garden  is  a 
representation  of  his  individuality,  it  also 
provides  pleasure  for  all  who  pass  by  and  see  it. 

In  planting,  growing,  protecting,  and  enjoying 
the  garden,  the  gardener  finds  opportunities  for 
social  contact  with  neighbors  he  may  not  have 
known  before.  Neighbors  working  together  in 
the  garden  build  a  sense  of  community  among 
themselves. 

The  garden,  proof  of  an  ability  to  change 
physical  surroundings,  projects  a  sense  of  per- 

sonal mastery  of  the  environment.  His  personal 
attitudes  thus  enhanced,  the  gardener  goes  on  to 
effect  changes  beyond  the  garden.  A  large  mural 
decorating  a  building  entrance,  for  example, 
creates  a  distinct  identity,  and  separates  that 
building  from  its  impersonal  replicates.  The 
cleaned  streets  and  painted  buildings  may  be 
seen  as  the  physical  environment  upgraded  to 

reflect  the  change  in  the  gardener's  psy- 
chological environment. 

Dumont  (1971),  studying  the  mental  health  of 
cities,  cites  self-esteem,  sense  of  community, 
and  mastery  of  the  environment  as  unfulfilled 
needs  of  the  urban  ghetto  dweller.  Urban  gar- 

dens help  to  fulfill  all  of  these  needs. 

These  qualities  of  gardening  encourage  a 
positive  self-appraisal  and  help  to  create  self- 
esteem. 

LIFE-ENHANCING 
QUALITIES  OF  PLANTS 

What  intrinsic  qualities  of  plants  elicit 
human  responses?  Plants  are  living  organisms, 
with  specific  requirements  for  growth  which,  in 
the  wild,  are  supplied  by  the  ecological  niche  in 
which  the  plant  grows.  In  a  garden,  supplying 
the  factors  needed  for  growth  becomes  the 
responsibility  of  the  grower.  The  dependency  of 
cultivated  plants  on  the  gardener  seems  a  key 
element  in  the  interaction. 

Plants  are  nonthreatening  and  non- 
discriminating in  a  world  that  is  constantly 

judgmental.  Plants  respond  to  the  nurturing 
care  they  receive,  not  to  the  race  or  the  intellec- 

tual, social,  or  physical  capacity  of  the  gardener. 
Plants  provide  a  benevolent  setting  in  which  a 
person  with  real  or  imagined  handicaps  may 

take  the  first  steps  toward  self-confidence. 
Plants  take  away  some  of  the  anxiety  and  ten- 

sion of  the  immediate.  Now  by  showing  us  that 
there  are  long,  enduring  patterns  in  life.  It  takes 
time  for  a  cutting  to  grow  roots,  for  a  seed  to 
germinate,  for  a  leaf  to  open.  Plants  respond 
visibly  to  the  sun  in  its  daily  course  and  signal 
the  change  of  seasons.  These  intrinsic  rhythms 
were  biologically  set  in  the  genes  of  plants  by 
the  same  forces  that  set  human  biological 
clocks.  Plants  symbolize  enduring  qualities:  an 
oak  tree  has  looked  like  an  oak  tree  for 

thousands  of  years.  There  is  a  certainty  in 
knowing  that  a  rose  is  a  rose  is  indeed  a  rose — at 
all  times  and  in  all  places. 

These  life-enhancing  qualities  of  plants  are 
utilized  in  horticultural  therapy,  aiding 
recovery  and  rehabilitation  in  mental  hospitals, 
physical  rehabilitation  centers,  geriatric 
centers,  schools  for  exceptional  children,  drug 

and  alcohol  rehabilitation  centers,  and  correc- 
tional institutions.  This  work  is  the  focus  of  the 

National  Council  for  Therapy  and  Rehabilita- 
tion Through  Horticulture,  with  headquarters 

in  Mount  Vernon,  Virginia. 

From  the  human  perspective,  we  can  see  dis- 
tinct behavioral  and  social  benefits  accruing  to 

gardeners  in  situations  of  stress.  Research  by 
behavioral  and  social  scientists  is  needed  to 
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identify  the  factors  involved  at  the  people-plant 

interface.  Kaplan's  (1973)  study,  "Some 
Psychological  Benefits  of  Gardening",  is  a  first 
step  in  this  direction.  Ultimately,  we  will  see 
planners  and  architects  designing  environments 
for  habitation  that  will,  by  providing  oppor- 

tunities for  activities  with  plants,  prevent  some 
of  the  stress  we  now  are  trying  to  alleviate. 

Those  of  us  who  work  with  children  should  be 

aware  that  gardening  produces  much  more  than 
flowers,  vegetables,  and  plants.  It  can  enhance 

a  child's  understanding  of  himself  and  his 
world.  It  can  help  a  child  gain  self-confidence  in 
a  stressful  environment. 

Walter  Hickle  sensed  the  significance  of  man- 
plant  relationships  when  he  spoke,  in  1970,  of 
the  need  for  a  personal  ecology  of  the  mind  and 

spirit  of  man.  He  said  "There  is  a  mystery  at- 
tached to  the  variety  and  perfection  of  nature,  a 

mystery  which  stirs  wonder  in  a  child  and  gives 
a  grown  man  perspective.  If  we  help  refresh  the 

inner  man,  we  would  help  begin  to  answer  such 

real  questions  as  those  of  the  inner  city." 
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"What  a  person  may  learn  about  himself  in  an  intensive 
outdoor  experience  is  frequently  indicative  of  how  he 

lives  the  rest  of  his  life"  -  Frederick  W.  Medrick 
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Confronting  Passive  Behavior 
Through  Outdoor  Experience: 

ATA  Approach  to  Experiential  Learning 

by  FREDERICK  W.  MEDRICK,  Rocky  Mountain  Center  far  Ex- 
periential Learning,  Denver,  Colorado. 

ABSTRA  CT.  The  concepts  and  techniques  of  transactional  analysis 
(TA)  can  usefully  be  applied  to  outdoor  challenge  programs  aimed 
at  facilitating  personal  growth,  developing  responsibility,  and 
teaching  cooperative  behavior.  Passive  behavior  results  from  dis- 

counting of  the  self  and  others;  four  levels  of  it  have  been  iden- 
tified, and  TA  offers  various  means  of  preventing  or  confronting  it. 

A  no-discount  contract  and  individual  growth  or  learning  contracts 
are  prerequisite  to  responsible  behavior.  Both  structural  analysis 
(identifying  ego  states)  and  script  analysis  are  valuable  tools  for 
detecting  and  analyzing  the  causes  of  ineffectual  behavior.  Permis- 

sion, protection,  and  potency  are  essential  for  effective  facilitation 
of  outdoor  growth  experiences. 

'PhE  most  effective  learning,  whether from  an  educational  or  therapeutic  stand- 
point, occurs  in  situations  where  what  is  learned 

can  be  put  immediately  into  practice  and  the 
learner  can  receive  instant  feedback  and  rein- 

forcement. The  outdoor  environment  is  par- 
ticularly effective  in  encouraging  such  learning 

and  supporting  individuals  who  are  incor- 
porating new  ways  of  acting  and  responding 

into  their  daily  lives. 
I  would  like  to  share  some  theories  and  ex- 

periences which  I  have  found  helpful  in 
crystallizing  my  position.  I  will  draw  upon  my 
training  in  the  use  of  transactional  analysis 
(TA),  as  developed  by  Dr.  Eric  Berne,  and  my 
work  with  Outward  Bound  and  similar 
wilderness  experience  programs.  Incorporating 
the  approaches  developed  by  transactional 
analysis  into  experiences  in  the  outdoors 
enhances  the  potential  of  these  experiences  for 

developing  new  awareness  and  effecting  sub- 

stantial change  in  a  person's  way  of  functioning. 
The  experiences  I  find  most  susceptible  to  TA 

approaches  are  those  outdoor  activities — such 
as  backpacking,  rockclimbing,  mountaineering. 

ski  touring,  and  river  rafting — where  the  en- 
vironment is  totally  new  and  there  is  a  certain 

amount  of  objective  danger,  entailing  substan- 
tial stress  and  requiring  cooperative  functioning 

to  insure  the  safe  and  successful  completion  of 
the  experience.  Some  of  the  learning  in  these 
situations  is  very  directive  (rockclimbing)  while 

other  learning  is  carefully  supervised  but  large- 
ly experiential  (camping  and  wilderness 

navigation). 

The  most  essential  component  of  such  inten- 

sified learning  is  a  person's  decision  to  achieve 
some  particular  behavioral  goal  during  the 
course  of  an  experience.  This  goal  may  be  as 
broad  as  developing  the  ability  to  assimilate 
more  data,  learning  a  particular  skill,  changing 

one's  way  of  relating  to  others,  or  crediting  (and 
getting  support  for  confronting)  the  anxiety  one 
has  about  unfamiliar  and  physically  demanding 
activities. 

The  means  I  have  found  most  effective  for 
stimulating  such  learning  is  the  therapeutic 
contract  developed  by  transactional  analysis. 
This  entails  a  clear  statement  by  an  individual 
of  why  he  is  engaging  in  a  particular  experience, 
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what  he  wants  to  get  out  of  it,  how  he  is  going  to 
accomplish  this,  and  what  evidence  will 
demonstrate  that  he  has  achieved  this  goal. 

The  important  part  of  the  contract  is  the  do- 
ing part  and,  in  a  group  experience  like  most 

outdoor  pursuits,  it  is  important  for  a  person  to 
identify  what  he  needs  or  wants  from  others  to 
support  his  growth.  This  support  may  range 
from  verbal  acknowledgement  and  praise  to 
strong  confrontation  and  refusal  by  others  to 
support  (respond  to)  negative  behaviors.  The 

contract  is  a  means  of  monitoring  a  person's  in- 
dividual performance  during  an  experience  and 

using  the  support  of  others  to  reinforce  a  per- 
sonal commitment  to  attaining  new  awareness 

or  changing  behavior. 
Encouraging  and  monitoring  such  growth 

takes  leaders  trained  and  experienced  in  in- 
dividual and  group  counseling.  The  most  dif- 

ficult stage  in  the  process  seems  to  be  the  begin- 
ning, when  participants  are  helped  to  identify 

what  they  may  have  to  gain  from  an  outdoor  ex- 
perience and  to  risk  committing  themselves  to 

utilizing  the  opportunity  at  hand  to  gain  it.  This 
requires  a  very  careful  introduction  for  the  un- 

initiated to  the  whole  notion  of  growth  (as  ac- 

tualizing one's  inherent  potential)  and  how  it 
may  be  approached  through  outdoor  activities. 

Essentially,  this  introduction  is  a  statement 

that  everyone  is  engaged  in  growth  and  move- 
ment of  some  sort  and  that  part  of  the  process  of 

self- actualization  (Maslow  1962)  entails  move- 
ment toward  some  goal  or  ideal  that  a  person 

chooses  for  himself.  I  find  that  it  helps  to  get 
people  to  share  the  aspirations  they  have  for 
themselves — for  the  impending  experience  and 
for  their  lives  as  a  whole — and  there  is  a  wide 
variety  of  techniques  available  in  the  growth 
movement  to  aid  in  this.  It  is  even  useful  to  have 
people  write  down  certain  growth  goals  to  refer 
back  to  as  the  experience  proceeds. 

The  next  stage  in  the  contract  process  has  to 
do  with  how  these  goals  may  be  pursued.  This  is 
something  that  needs  to  be  focused  upon  during 
the  early  stages  of  an  experience,  since  most 
persons  have  only  vague  notions  of  what  they 
are  going  to  encounter.  At  the  outset,  a  fairly 
general  statement  may  be  sufficient  for  some, 
while  others  may  wish  to  be  very  specific.  As  the 
experience  evolves,  it  is  important  to  review  the 
appropriateness  of  each  goal  and  to  clarify  or 
modify  it  if  necessary.  This  is  a  basic  part  of  the 

kind  of  self-definition  that  people  appear  to  go 

through  as  they  engage  in  something  totally 
new. 

The  next  stage  is  to  identify  the  progress  be- 
ing made  in  meeting  a  particular  part  or  the 

whole  of  the  learning  contract.  This  is  most 

effectively  done  after  some  significant  ex- 
perience has  taken  place,  such  as  getting  lost, 

crossing  a  rushing  stream,  climbing  a  peak,  or 
negotiating  a  challenging  rapid.  Usually, 
reviewing  the  experience  and  sharing  success  or 

failure  is  foremost  in  a  group's  mind  at  such  a 
time.  Progress  on  the  personal  contract  is  secon- 

dary to  what  has  by  then  become  the  develop- 
ment of  a  group  contract:  to  function  well 

enough  together  to  ensure  the  success  of  group 

endeavor.  Each  person's  personal  contract  un- 
dergoes some  change  as  a  group  identity  begins 

to  emerge. 

The  personal  contract,  then,  is  aided  by  the 

assessment  of  each  person's  role  in  achieving  the 
group  goal.  It  is  important  to  stimulate  ex- 

change and  feedback,  both  positive  and  critical, 
within  a  group  so  that  the  effects  of  an  in- 

dividual's actions,  whether  constructive  or  dis- 
ruptive, are  more  immediately  apparent.  There 

is  a  very  natural  feedback  that  comes  from 
determining  whether  events  went  according  to 
plan,  what  preparations  were  made,  and 
whether  and  how  modifications  were  made  in 

the  original  plan  to  adjust  it  for  unexpected  fac- 
tors. 

The  effectiveness  of  any  experience  in  con- 
tributing to  the  personal  growth  of  an  individual 

depends  on  his  degree  of  participation  in  it.  To 
evaluate  the  effectiveness  of  an  experience, 

specific  questions  can  be  directed  to  each  per- 
son's role  and  what  he  got  from  his  participa- 
tion. When  a  person  has  not  felt  particularly 

effective,  it  can  be  helpful  to  explore  what  may 
be  getting  in  his  way  and  how  it  might  be 

changed.  This  can  be  the  basis  for  a  new  "mini" contract. 

Finally,  it  is  important  during  the  concluding 
phase  of  an  experience  to  review  both  the  expec- 

tations and  the  success  of  the  personal  contract. 
There  is  learning  to  be  had  in  becoming  aware 
that  a  particular  contract  did  not  work  and  that 
there  were  factors  that  interfered  with  its 
fulfillment.  Even  more  helpful  is  for  a  person  to 
see  what  he  personally  may  be  doing  to  get  in 
the  way  of  his  own  growth,  and  for  him  to  credit 
the    resistance    to   change    he    may    have. 
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Facilitating  these  awarenesses  takes  a  good  deal 
of  perceptiveness  and  counseling  skill. 

The  contract  structure  establishes  this  self- 
assessment  process  as  a  norm  for  the  ex- 

perience, and  can  have  valuable  carryover  into 

other  parts  of  a  person's  life.  What  a  person  may 
learn  about  himself  in  an  intensive  outdoor  ex- 

perience is  frequently  indicative  of  how  he  lives 
the  rest  of  his  life.  By  becoming  aware  of  this 
and  trying  some  new  ways  of  acting,  a  person 

may  be  able  to  initiate  a  new  "program"  for 
himself  that  brings  him  more  satisfaction  and 
clearer  ways  of  getting  his  personal  needs  met. 

This  notion  is  supported  and  extended  in  the 

TA  theory  of  scripts  (Berne  1972).  Eric  Berne's 
observation  is  that  each  person  lives  his  life  ac- 

cording to  a  certain  plan  or  program  that  is 
determined  early  in  his  life  by  parental  and 
cultural  influences  (injunctions  and  counterin- 
junctions).  These  influences  program  and 
regulate  all  his  subsequent  actions  and  choices. 
The  program  generally  manifests  itself 

through  certain  "predictable"  ways  of  respond- 
ing to  stress  situations.  A  person  trained  to 

detect  such  patterns  of  behavior  and  response 
can  anticipate  and  even  head  off  destructive  or 
dysfunctional  behaviors.  By  observing  the  way 

a  person  approaches  a  challenge  such  as  a  rock- 
climb  or  initiative  problem,  one  can  often 
recognize  the  predominant  approach  or  frame  of 
reference  from  which  a  person  responds  to 
stimuli,  analyzes  problems,  and  makes 
decisions. 

Another  concept  that  is  helpful  in  understand- 
ing behavior  is  the  TA  notion  of  ego  states.  An 

ego  state  is  a  pattern  of  behaviors  and/or 

statements  that  represent  personality  struc- 
tures incorporated  by  the  individual  to  enable 

him  to  function  as  a  "whole"  person  within  his 
world.  The  classic  TA  labels  of  Parent,  Adult, 

and  Child  refer  to  those  aspects  of  one's  per- 
sonality that  serve,  respectively,  to  provide 

rules  for  behavior  and  guidelines  for  protection, 
process  information  and  make  decisions,  and 
experience  feelings  and  act  in  ways  calculated  to 

get  personal  needs  met.  These  concepts  are  ex- 
plained in  detail  in  most  TA  literature  (Berne 

1961,  1961  1972). 
Knowledge  of  these  ego  states  and  of  the  signs 

that  indicate  when  an  individual  is  functioning 
from  one  position  or  another  indicates  how  a 

person  can  be  expected  to  function.  When  infor- 
mation is  communicated,  particularly  that  per- 

taining to  personal  safety,  it  is  extremely  impor- 

tant that  the  recipient's  Adult  ego  state  be 
available  to  assimilate  and  apply  the  informa- 
tion. 

Similarly,  it  is  important  to  engage  a  person's 
Parent  in  helping  him  to  incorporate  and  utilize 
the  safety  information  that  is  given.  Then  the 
impulses  of  the  Child  will  have  some  kind  of  in- 

ternal monitor  and  compliance  will  be  assured. 
Frequently  it  is  necessary  for  an  instructor  to 

provide  "parenting"  in  the  form  of  permission  to 
try  a  new  activity  or  alter  a  self-destructive 
behavior. 

Finally,  it  is  essential  that  the  kind  of  energy 
and  excitement  available  to  most  children,  the 
curiosity  and  the  urge  to  experiment  and  dis- 

cover, be  stimulated  in  a  person  who  is  taking 
part  in  a  new  experience.  This  applies  also  to  the 
process  of  getting  individuals  to  work  together 
as  a  group. 

One  particular  TA  theory  that  helps  us  com- 
prehend and  modify  inadequate  learning 

processes  in  the  outdoors  is  the  theory  of 
passivity  developed  by  the  Schiff  family  at  the 
Cathexis  Institute  in  California  (Schiff  and 
Schiff  1971).  Essentially,  the  theory  is  that 
when  there  is  incomplete  separation  from  the 

major  parental  figures  in  one's  life,  much  of 
one's  energy  is  given  over  to  re-establishing  the 
kind  of  symbiotic  attachment  that  was  essential 
to  survival  in  infancy  but  is  inappropriate  in  an 
autonomous  adult.  Such  a  person  tries,  usually 
in  subtle  ways  identified  in  TA  as  games  or 
rackets,  to  get  others  to  do  what  he  is  capable  of 

but  unwilling  to  do  for  himself— whether  ex- 
pressing feelings,  taking  care  of  his  needs,  or 

fulfilling  his  commitments  or  responsibilities. 
Instead  of  asking  directly  for  what  he  wants,  an 
individual  may  develop  a  variety  of 
manipulative  techniques  to  get  his  needs  met. 

The  passivity  material  has  particular  applica- 
tion to  outdoor  experiences  because  the  results 

of  indirect  and  manipulative  behavior  are 

almost  immediately  evident  in  these  cir- 
cumstances; sometimes  they  critically  affect 

safety  and  survival.  For  example,  when  a  person 
is  not  being  active  in  taking  care  of  his  survival 
needs,  such  as  food,  warmth,  and  shelter,  it 
becomes  evident  very  quickly  in  diminished  per- 

formance or  increased  survival  risk,  such  as  by 

hypothermia,  exhaustion,  or  illness. 
Four  levels  of  passive  behavior  are  identified 

by   the   Schiffs:    withdrawal,   overadaptation. 
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agitation,  and  incapacitation  or  violence. 
Withdrawal  is  usually  manifested  by  a  person 

doing  nothing  and  getting  recognition  and  rein- 
forcement (strokes)  by  having  others  do  for  him. 

Withdrawn  people  usually  defer  to  others  on 
decisions  and  actions  that  have  to  do  with  get- 

ting needs  met,  such  as  cooking,  setting  up 
camp,  navigating,  or  initiating  other  tasks.  Such 
a  person  waits  for  someone  else  to  ask  first  in- 

stead of  taking  initiative.  In  more  extreme  in- 
stances, a  withdrawn  person  does  not  act  at  all 

but  only  receives  the  benefit  of  others'  actions. 
This  is  the  form  of  passive  behavior  that  I  have 
witnessed  most  often  in  outdoor  situations. 
Such  withdrawal  isolates  the  individual  from 

the  group  and  makes  it  even  more  difficult  for 
him  to  influence  his  experience,  have  an  impact 
on  others,  and  get  something  for  himself 
through  his  own  actions.  Hence,  such  passivity 
tends  to  be  self-reinforcing. 

Overadaptation  is  shown  when  a  person  does 
just  what  is  asked  or  expected  of  him  in  a  situa- 

tion and  little  more.  It  usually  looks  as  though 

such  a  person  is  cooperating  and  taking  respon- 
sibility for  his  actions,  but  the  responsibility  for 

the  outcome  of  his  actions  is  usually  left  to  his 
peers  or  the  leader.  For  example,  a  person  may 
do  everything  he  is  told  to  perfectly  in  preparing 
for  a  rock-climb.  However,  on  the  climb  he  re- 

quires constant  coaching  and  specific  directions 
from  the  instructors  and  other  climbers,  instead 
of  solving  problems  and  making  decisions  on  his 
own.  He  may  finish  the  climb,  but  he  gains  little 
sense  of  accomplishment  from  doing  so. 

Frequently,  when  a  person  is  uncomfortable 
(fearful,  angry,  overly  excited)  with  an  ex- 

perience or  a  situation,  he  tends  to  dissipate  a 
good  deal  of  energy  in  preparation  or  in  activity 

that  doesn't  lead  directly  to  accomplishing  the 
task  at  hand.  This  is  known  as  agitation,  or  non- 

productive activity.  A  person  may  do  a  great 
deal  of  moving  around  and  shifting  of  equip- 

ment in  preparing  a  meal,  but  not  actually  make 
any  progress  in  preparing  it.  Instead  of  asking 
for  information  or  directions,  he  dissipates  his 
energy  in  fruitless  activity. 

The  ultimate  expression  of  passive  behavior 
occurs  when  a  person  is  actually  incapacitated 
or  resorts  to  violence  to  get  his  way  or  get  taken 
care  of.  I  have  witnessed  this  particularly  in  ur- 

ban youth  who  are  out  of  their  "territory"  and 
don't  know  how  to  get  their  needs  met.  The 
motive  in  this  level  of  passive  behavior,  however 

subtle,  seems  to  be  to  get  attention,  get  taken 
care  of,  or  make  a  point  that  the  person  was  not 

effective  in  making  more  directly  ("I  told  you  I 
couldn't  carry  such  a  heavy  pack").  A  lower  level 
of  this  same  type  of  behavior  is  shown  by  the 
person  who  consistently  complains  either  about 
the  physical  hardship,  his  own  incapacity,  or  the 

fact  that  the  program  isn't  working  out  the  way 
he  expected. 

The  basic  factor  in  all  the  forms  of  passive 
behavior  that  I  have  been  discussing  is  what  is 
called  discounting;  it  is  a  decision  on  the  part  of 
a  person  not  to  use  the  information  or  skills  he 
has  to  get  his  needs  met,  because  he  believes 
either  that  he  cannot  get  his  needs  met  at  all,  or 
that  he  cannot  get  them  met  in  any  way  other 
than  the  one  he  is  using.  Discounting  is  not 
counting  that  one  has  the  means  to  get  most  of 

one's  needs  and  wants  met  in  direct  and  respon- sible ways. 
In  the  outdoors,  such  discounting  may  have 

several  causes.  A  person,  for  example,  may  ei- 
ther be  unaware  of  or  refuse  to  acknowledge  the 

dangers  in  a  particular  situation.  Threatened 

by  bad  weather  and  wind,  he  may  not  take  pre- 
cautions to  avoid  hypothermia,  such  as  putting 

on  extra  clothing  or  drinking  a  cup  of  hot  tea  or 
chocolate.  Or,  a  person  may  actually  claim  that 
he  is  fine  when  in  fact  he  has  goosebumps  and  is 
shivering.  These  two  approaches  are  known  as 
discounting  the  situation  and  discounting  the 
importance  (or  danger)  of  the  situation.  In  both 
instances,  the  person  is  waiting  around  to  be 
told  what  is  happening  or  what  to  do,  instead  of 
taking  responsibility  for  himself. 

Another  form  of  discounting  occurs  when,  be- 
ing appraised  of  a  situation,  a  person  decides 

there  is  nothing  he  can  do  about  it.  An  example 
of  this  is  when  a  student  is  told  that  a  shelter  he 

has  constructed  is  inadequate  to  provide  protec- 
tion in  an  impending  storm  and  he  decides  there 

is  nothing  that  can  be  done  to  make  it  better, 
and  so  goes  to  sleep,  only  to  awaken  wet  and  cold 
during  the  night. 

This  feeling  is  frequently  personalized;  a  per- 
son decides  that  he  is  personally  unable  to  do 

anything  to  take  better  care  of  himself.  This  is 

usually  evidenced  by  an  "I  can't"  attitude 
toward  such  tasks  as  making  it  to  a  destination 

when  the  going  is  rough  or  attempting  a  rock- 
climb  that  others  have  been  successful  in.  Such 

a  passive  person  may  eventually  respond  to  a 
great  deal  of  urging  from  his  peers  or  the  leader. 
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but  he  is  essentially  unwilling  to  make  the  deci- 
sion and  commitment  for  himself. 

All  these  forms  of  discounting  promote  a 

"taking  care  of"  atmosphere  in  which  the  in- 
dividual seeks  and  obtains  reinforcement  for  be- 

ing passive  about  meeting  his  needs.  Some  of 
my  most  frustrating  wilderness  experiences 
have  been  when  every  member  of  a  group  chose 
this  mode  of  functioning.  The  obvious  goal  of 
such  behavior  is  to  make  another  person  feel  un- 

comfortable enough  with  what  he  is  witnessing 
and  experiencing  the  effects  of  that  he,  instead 
of  the  person  being  passive,  will  take  action  and 
responsibility.  This  puts  particular  pressure  on 
the  leader,  who  is  responsible  for  seeing  that 
something  does  happen.  In  each  of  these  in- 

stances, however,  taking  over  instead  of  con- 
fronting can  be  seen  as  a  rescue  of  the  other  per- 

son. It  is  a  way  of  supporting  his  maintenance  of 
a  personally  dysfunctional  pattern  of  behavior. 

The  format  that  I  have  found  most  useful  for 

dealing  with  ineffectual  performance  during 
outdoor  learning  experiences  is  the  passivity 
confrontation  contract.  This  is  an  agreement 
among  the  participants  to  work  together  to 
achieve  both  the  individual  goals  and  the  groups 
that  have  been  identified,  as  they  have  evolved 
during  the  experience  the  group  has  been  shar- 

ing. Each  person  agrees  to  be  confronted  when 
his  behavior  does  not  match  the  behavior  he 

identified  as  a  goal.  Similarly,  he  agrees  to  con- 
front others  when  their  behavior  does  not  match 

what  they  identified  as  goals.  Such  confronta- 
tion may  range  from  pointing  out  some  neglect 

or  avoidance  to,  in  extreme  circumstances,  very 
strong  objection  and  some  form  of  consequence 
for  behavior  that  is  discounting.  It  is  important, 
particularly  where  physical  safety  is  an  issue, 
that  each  person  agree  in  some  verbal  fashion  to 
abide  by  the  guidelines  laid  down  for  an  activity. 
It  is  equally  important  that  each  individual  be 
involved  in  establishing  and  working  with  those 
guidelines  that  are  less  critical  but  equally  im- 

portant to  the  success  of  the  experience.  These 
include  how  the  basic  tasks  of  the  day  are  to  be 
accomplished  as  well  as  how  the  most  important 
decisions  are  to  be  made. 

Claude  Steiner,  in  his  book  Scripts  People 
Live  (197Jt),  identifies  three  criteria  which,  I 
believe,  define  effective  leadership  in  implement- 

ing the  growth  approaches  I  have  described: 
potency,  permission,  and  protection.  Potency 
results  from  the  personal  competence  of  the 
leader  in  outdoor  skills  and  whatever  counseling 
ability  he  brings  to  the  situation.  It  is  a  product 
of  the  willingness  of  the  leader  to  risk  stating 
his  own  expectations  clearly  and  providing  a 
role  model  for  others. 

Permission  is  the  support  a  leader  provides 
for  a  person  who  is  ready  to  experiment  with 
new  behavior  and  tune  into  what  he  needs  to  do 
to  get  his  needs  met.  This  frequently  means 
countermanding  rules  and  messages  that  were 
established  early  and  are  deeply  ingrained. 

Protection  means  assuring  a  person,  both  by 
the  structure  of  the  course  (goals,  procedures, 
rules,  guidelines,  etc.)  and  by  the  precautions 
taken  for  his  safety,  that  he  will  be  both 
physically  and  emotionally  safe.  In  short,  he 
will  be  credited  for  whatever  position  he  comes 
from,  given  space  to  explore  his  interaction  with 
others  on  whatever  level  he  needs  to,  and  asked 
to  be  responsible  for  himself  and  his  actions  for 
the  duration  of  the  experience.  In  accordance 
with  the  passivity  confrontation  contract  (no 
discount  contract),  he  will  be  confronted  for  dis- 

counting and  expected  to  alter  his  behavior  in  a 
way  that  aids  cooperation  and  is  consistent  with 
the  physical  circumstances. 

In  summary,  the  effectiveness  of  any  outdoor 
activity  as  a  growth  experience  depends  on  the 
nature,  structure,  and,  most  importantly,  the 

communicated  intent  of  the  program.  The  con- 
tract procedure  of  TA  and  its  understanding  of 

passivity  provide  an  effective  vehicle  for  iden- 
tifying and  acting  on  how  a  person  functions. 

The  ego  state  concept  and  script  theory  provide 
a  conceptual  framework  for  understanding  how 
behavior  originates  and  is  expressed.  Combined 
with  the  natural  encounter  that  occurs  during 
intensive  outdoor  experiences,  these  approaches 
provide  support  for  participants  to  examine 
their  old  ways  of  acting  and  develop  new  struc- 

tures and  means  for  validating  and  modifying 

what  they  do  and  how  they  do  it.  Some  of  the  ap- 
proaches provided  by  TA  enhance  the  total  im- 

pact of  outdoor  programs  and  increase  their 
potential  for  carry-over  of  significant  learning 

into  the  rest  of  a  person's  life. 
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ABSTRACT.  This  review  of  literature  is  intended  to  promote 

awareness  of  the  needs  of  the  15  percent  of  the  nation's  children 
and  youth  who  are  afflicted  with  some  form  of  handicap.  It  is  im- 

perative that  those  who  design  children's  programs  that  utilize 
natural  environments  understand  the  special  problems  of  handi- 

capped children. 

INTRODUCTION 

I  HIS  PAPER  is  based  on  a  review  of  the  lit- 
erature prepared  to  help  participants  in  the 

Symposium-Fair  on  Children,  Nature,  and  the 
Urban  Environment  be  aware  that  fully  15  per- 

cent of  the  nation's  children  and  youth  are 
afflicted  with  some  form  of  handicap. 

These  children,  be  they  physically  or  mentally 
handicapped;  deaf,  blind,  or  emotionally  dis- 

turbed; suffering  from  impaired  or  speech- 
learning  disability,  face  very  special  problems 
that  make  it  difficult  for  them  to  participate  in 
those  life  experiences  that  are  the  birthright  of 

all  the  nation's  children. 
It  is  imperative  that  those  who  design  the  en- 

vironments in  which  children  must  live  and 
learn,  and  those  who  design  the  programs  that 
use  these  environments,  understand  the  special 
problems  of  handicapped  children.  Their  goal 
must  be  to  design  environments  and  programs 
that  meet  the  needs  of  all  children. 

In  an  effort  to  provide  relevant  input  for  the 
Symposium  participants,  the  authors  identified 
two  major  topics  that  were  generally  related  to 
the  topics  presented  and  discussed  during  the 
Symposium  sessions.  They  were:  (1)  the  value  of 
the  natural  environment  in  the  growth  and 
development  of  handicapped  children;  and  (2) 

program  planning,  administration,  and  evalua- 
tion. 

A  thorough  search  of  the  literature  was  un- 
dertaken for  each  of  these  topics  to  identify  and 

review  research  with  implications  for  handi- 
capped children  and  youth.  During  the  week  of 

the  Symposium,  specially  trained  teams 
monitored  all  presentations  and  evaluated  the 
information  presented  for  applicability  to  han- 

dicapped children.  Specific  recommendations 
for  designers  and  program  planners  were  then 
developed  to  guarantee  that  the  special 
problems  and  needs  of  handicapped  children 
would  be  provided  for.  These  recommendations 

were  presented  to  participants  at  a  panel  discus- 
sion on  the  last  day  of  the  Symposium. 

The  Symposium  program  showed  that  little, 
if  any,  thought  had  been  given  to  the  unique 
problems  of  handicapped  urban  children.  This 
oversight  is  more  likely  benign  than  willful. 

THE  URBAN  ENVIRONMENT: 

A  UNIQUE  PROBLEM  SETTING 

Until  recently,  the  urban  environment  was 
excluded  from  environmental  education.  When 

outdoor  programs  were  offered  at  all  to  city 
children,  teachers  generally  headed  for  a  city 
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park  to  conduct  a  nature  study  class.  The  city  as 
an  environment  was  rarely  considered.  Yet  the 
city  is  the  area  most  profoundly  affected  by  the 
environmental  crisis  (Hawkins  and  Vinton 
19  73). 

Air  and  vi^ater  pollution,  solid  wastes,  and  a 
lack  of  space  for  comfortable  living  are  more 
serious  problems  in  cities  than  in  areas  with  low 

population  density.  In  today's  cities  noise, 
crowding,  inconvenience,  and  disunion  from 
natural  environments  combine  in  a  unique 
threat  to  personal  mental  and  physical  health. 
The  inner-city  child  bears  the  brunt  of  the  urban 
environmental  crisis,  for  he  is  more  crowded 
and  his  dwelling  less  sound. 

Even  the  more  fortunate  city  children  grow 

up  with  little  awareness  of  the  natural  environ- 
ment. Urban  environments  are  constricted;  they 

offer  little  room  for  imaginative  play  and 
almost  no  contact  with  nature.  They  are  often 
confusing,  dysfunctional,  and  even  dangerous. 
Although  the  city  is  notable  for  the  diversity  of 
cultures,  values,  lifestyles,  and  services  it 
shelters,  these  are  to  a  great  extent  segregated 
from  one  another  so  that  children  have  few  op- 

portunities to  experience  the  different  en- 
vironments within  their  city.  The  children  move 

from  their  homes  to  their  egg-crate  schools  and 
back,  and  fail  to  observe  the  nuances  of  even  the 
small  environment  in  between  (Yambert  1970, 
Bushnell  1970).  Instead  of  learning  to  perceive 
with  all  their  senses,  they  learn  to  blot  out  un- 

pleasant sights,  sounds,  and  smells. 
Environmental  education  for  urban 

children — and  most  of  our  children  now  grow  up 
in  metropolitan  areas— would  enable  them  to 
perceive  their  environment,  appreciate  both  its 
good  and  its  bad  aspects,  and  participate  in  im- 

proving it.  It  would  take  them  out  of  what  are 
usually  gloomy  school  buildings  and  provide  an 
environment  for  learning  different  from  the  one 
in  which  they  too  often  face  only  failure.  It 
would  allow  them  to  investigate  real  things  in- 

stead of  artificial  ones  and  to  develop  all  their 
senses. 

Children  of  poverty,  more  than  children  of 
affluent  backgrounds,  tend  to  be  what  the 
Gesell  Institute  of  Child  Development  terms 

"reality  bound."  They  learn  better  dealing  with 
the  concrete  than  with  the  abstract.  En- 

vironmental education  could  be  a  means  of 
providing  successful  learning  experiences  for 
such  children. 

Environmental  education  for  urban  children 

should  provide  experiences  in  many  kinds  of  en- 
vironments, so  that  they  can  know  of  worlds 

beyond  the  tenement,  the  subway,  and  the 
street  corner.  Best  of  all,  they  might  build  a 
positive  self-concept  from  success  at  solving 
problems  in  these  environments  that  could  en- 

courage them  to  participate  in  ameliorating  the 
problems  of  their  own. 

The  city  is  actually  an  ecosystem,  a  communi- 
ty of  physical  and  biological  entities  interacting 

with  each  other  and  with  the  total  environment. 
Education  that  deals  with  the  urban  environ- 

ment should  help  learners  understand  the  city 
as  such  a  totality.  The  city,  moreover,  does  not 

end  at  a  specific  boundary,  but  influences  en- 
vironments far  beyond  its  political  limits. 

Urban  environmental  education  thus  includes 
investigation  of  all  types  of  environments.  In 
addition  to  the  study  of  the  effects  of  the  city  on 
the  natural  environment,  urban  environmental 
education  must  deal  with  public  health, 
transportation,  architecture  and  landscaping, 
and  zoning  and  planning.  The  most  traditional 
forms  of  environmental  education — nature 
study  and  conservation— are  easily  adaptable  to 
urban  surroundings  and  points  of  reference 
familiar  to  the  city  dweller. 

According  to  current  statistics  provided  by 

the  National  Advisory  Committee  on  the  Handi- 
capped (1976),  there  are  presently  8  million 

children  in  the  United  States  who  are  classified 

as  handicapped  or  disabled.  Over  three-fourths, 
or  6  million,  of  these  children  reside  in  urban 
areas.  Few  would  deny  that  children  growing  up 

in  urban  centers  today  encounter  problems  un- 

precedented in  our  nation's  history.  For  children 
who  are  handicapped,  these  problems  are 
magnified. 

THE  VALUE  OF  THE  NATURAL 
ENVIRONMENT  IN  THE 

GROWTH  AND  DEVELOPMENT 
OFHANDICAPPEDCHILDREN 

Although  limited,  existing  research  indicates 
that  the  natural  environment  can  provide  a  fer- 

tile medium  for  the  physical,  emotional,  in- 
tellectual, and  social  development  of  the  dis- 

abled child  (Havighurst  1965;  Lefebvre  1972; 
Holden  1962;  Robb  1971;  Balla,  Butterfield,  and 
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Zigler  197Jt;  Guthrie,  Butler,  and  Gorlow  1963). 
The  value  of  the  natural  environment  as  a 

therapeutic  modality  can  also  be  inferred  from 
studies  that  have  identified  the  detrimental 

effects  of  isolation,  hospitalization,  and  in- 
stitutionalization and  the  positive  effects  of  ex- 

ploration, free  play,  and  the  home  environment. 

Physical  and  Motor  Development 

Research  has  shown  that  physical  and  motor 
development  of  handicapped  children  may  be 
retarded  by  environmental  conditions  related  to 
their  disability,  such  as  institutionalization  and 
isolation.  Other  research  has  shown  that  for 
some  disability  groups,  physical  and  motor 
development  can  be  enhanced  by  the  provision 
of  physically-based  learning  experiences  in  a 
play  environment  (Drowatzky  1968,  Oliver  1972, 
Rarkk  1973.) 

Perceptual  Development 

The  available  research  indicates  that 

perceptual  development  is  independent  of  in- 
tellectual development  in  the  mentally  retarded 

and  that  haptic  perceptual  development  is 
similar  for  blind  and  sighted  children  (Doyle 
1967,  Gottesman  1971).  Since,  in  these  skill 
areas,  the  mentally  retarded  and  blind  can  per- 

form at  approximately  the  same  levels  as  their 
normal  peers,  it  can  be  inferred  that  providing 
opportunities  to  develop  these  skills  through 
play  could  give  the  disabled  child  successful  ex- 

periences. It  can  be  further  theorized  that  these 

successes  may  be  of  value  in  enhancing  self- 
attitudes  and  may  have  carryover  value  in  other 
areas  as  well.  Further  research  is  needed  to  sub- 

stantiate these  inferences. 

Behavioral,  Personality,  and  Affective 

Development 

Numerous  studies  of  various  dimensions  of 

the  self-concept  of  handicapped  children  have 
been  reported  (American  Camping  Association 
1972).  It  is  generally  accepted  that  the  lower 
self-concepts  found  among  disabled  children  are 
due  primarily  to  environmental  factors  related 
to  the  disability,  and  that  self-attitudes  can  be 
enhanced  through  programs  in  which  the  en- 

vironment is  manipulated  so  that  the  child  is 
able  to  perceive  himself  in  positive  ways. 
Similarly,  in  other  areas  of  personality  and 
social  development,  research  indicates  that  en- 

vironmental manipulation  can  be  of  benefit  to 
the  disabled  child  (Lowry  1971^,  Robb  1971,  Tait 1972). 

Intellectual/Cognitive/ Language 
Development 

The  effect  of  the  natural  environment  on 

intellectual,  cognitive,  and  language  develop- 
ment has  been  investigated  in  several  recreation 

and  school  camps,  as  well  as  in  recreation- 
oriented  education  programs.  The  results  of 
these  studies  indicate  that  camping  and  recrea- 

tion in  general  can  benefit  the  mentally  retard- 
ed, blind,  deaf,  and  those  with  learning  dis- 

abilities in  improving  communication  and 
academic  skills  (Boer  and  Stanley  1969,  Buell 1956). 

PROGRAM   PLANNING, 
ADMINISTRATION, 
AND  EVALUATION 

A  considerable  amount  of  literature 
describing  innovative  ideas  in  programming  and 
program  administration,  and  a  limited  number 
of  research  studies  have  been  published. 
However,  the  body  of  scientific  knowledge  about 
the  planning,  administration,  and  evaluation  of 
programs  for  the  handicapped  that  use  the 
natural  environment  contains  many  large,  easi- 

ly identifiable  gaps. 

Programs 

Many  environmentally  oriented  programs  for 
handicapped  children  have  been  implemented. 
Some,  within  public  school  systems,  have  helped 
mentally  retarded  and  learning  disabled 

children  to  improve  their  academic  skills  and  at- 
titudes (Albert  1970,  Brannan  1969).  Others 

have  been  used  to  enhance  the  physical  and 
social  skills  and  self-attitudes  of  children  with 
all  kinds  of  handicaps.  The  activities  in  these 
programs  have  ranged  from  highly  structured 
nature  studies  and  traditional  recreation  to  in- 

dividualized environmental  exploration. 
Environmentally  oriented  programs  for  the 

handicapped  in  the  community,  sponsored  by 
youth  organizations  such  as  the  Girl  Scouts, 

Boy  Scouts,  and  YM  and  YWCA's,  also  comprise both  traditional  and  innovative  activities 
(Barnett   1970).    Unlike   school   programs, 
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however,  their  objectives  are  usually  not  stated 

in  terms  of  specific  physical,  emotional,  and  in- 
tellectual benefits. 

Community-based  programs  sponsored  by 
municipal  recreation  departments,  universities, 
voluntary  health  agencies,  and  private 
organizations  (Mitchell  1971,  Ryan  196^)  differ 
according  to  the  philosophy  and  goals  of  the 

sponsoring  agency.  Some,  like  public  schools,  es- 
tablish their  programs  to  achieve  specific 

therapeutic  objectives.  Others,  like  the  youth 
organizations,  offer  a  purely  recreational 
program  based  on  the  philosophy  that  activities 
which  use  the  natural  environment  are  in- 

herently therapeutic. 
Outside  the  urban  community,  environmen- 

tally oriented  programs  for  the  handicapped  can 
be  found  in  organized  camps  and  in  federal  and 
state  parks.  Most  camp  programs  described  in 
the  literature  are  at  therapeutic  camps  and  in- 

tegrate therapeutic  techniques  into  traditional 
camping  activities  (Vinton  and  Pantzer  197^).  In 
the  parks,  services  have  been  expanded  in  recent 
years  to  include  not  only  accessible  outdoor 
facilities,  but  also  larger  environmental 
programs  for  the  handicapped. 
Two  major  trends  are  the  integration  of  han- 

dicapped with  nonhandicapped  participants 
(mainstreaming)  and  year-round  programing. 
Integration  of  people  with  every  major  type  of 
disability  has  been  described  in  the  literature, 

and  both  successful  and  unsuccessful  integra- 
tion efforts  have  been  documented  (Bent  and 

Miller  1969,  Williams  and  Coltoff  1965). 
Although  we  do  not  fully  understand  when  and 
how  integration  is  successful,  some  answers  are 
being  provided  by  demonstration  projects  and 
research  studies. 

Year-round  programming  is  gaining  impetus 
across  the  nation.  It  is  being  offered  as  a  partial 
solution  to  the  financial  waste  of  using  facilities 
and  personnel  only  part  of  each  year.  Some 
descriptions  and  discussions  have  been 
presented  in  the  literature,  but  the  overall  im- 

pact of  year-round  programing  has  not  yet  been 
assessed. 

Administration 

The  diverse  public,  private,  and  voluntary 
organizations  involved  in  providing  en- 

vironmental programs  to  special  populations 
share  certain  administrative  concerns,  especial- 

ly funding  and  staff  development  (Nesbitt  et  al. 
1972). 

Inadequate  funding  has  prompted  agencies  in 
some  communities  to  pool  their  resources.  In 
other  communities,  it  has  led  to  a  greater  use  of 
volunteers.  Among  the  sources  of  volunteers 
cited  in  the  literature  are  Vista  workers, 
members  of  senior  citizen  groups,  older  persons 
with  handicapping  conditions,  and  reformatory 
inmates. 

Although  it  is  generally  agreed  that  staff 
working  with  the  handicapped  need  specialized 
training,  there  appears  to  be  little  agreement  on 
the  type  or  extent  of  training  necessary. 

During  the  spring  of  1972,  a  major  national 
conference  on  training  personnel  in  camping 
and  outdoor  recreation  for  handicapped  children 
was  sponsored  by  the  Bureau  of  Education  for 
the  Handicapped  and  San  Jose  State  University. 

Using  a  modified  Delphi  technique,  the  par- 
ticipants developed  a  position  statement  that 

was  published  with  other  position  statements  in 
the  conference  proceedings  (nesbitt  et  al.  1972). 
To  date,  there  is  little  evidence  that  the 
recommendations  of  this  conference  have  been 

implemented. 
One  need  identified  by  that  conference  was 

further  study  of  program  evaluation.  Although 
considerable  research  has  been  reported  on  the 

physical,  psychological,  educational,  and  social 
effects  of  specific  programs  that  use  the  natural 

environment  as  a  therapeutic  modality,  few  in- 
vestigations that  dealt  with  overall  program 

evaluation  have  been  reported.  In  studies  of  the 
effects  of  camping  programs,  the  programs  are 
generally  described,  but  rarely  quantitatively  or 
qualitatively  defined.  Thus,  replicating 
successful  programs  remains  difficult  and 
evaluating  failures  remains  guesswork. 

SUMMARY  AND 
RECOMMENDATIONS 

Environmental  learning  is  a  joyful  activity,  a 

relevant  pursuit,  and  a  way  to  help  the  handi- 
capped child  understand  his  or  her  own  environ- 
ment. Environmental  learning  programs  for 

handicapped  children  should  closely  resemble 
those  for  nonhandicapped  children. 
Modifications  should  be  based  on  the  needs  and 
abilities  of  each  child,  not  on  their  handicapping 
conditions. 
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In  developing  such  programs,  parents,  camp 
personnel,  recreation  leaders,  and  teachers 
should  understand  that  environmental  learning 
includes  various  stages  of  experiential 

development — planning,  anticipation,  actualiza- 
tion, recollection,  and  evaluation.  The  following 

are  general  suggestions  for  developing  and  im- 
plementing those  experiences: 

•  Provide  group  situations  that  encourage  close 
contact  with  other  people. 

•  Use  interested  people  and  whatever  equip- 
ment, props,  and  spaces  are  available. 

•  Provide  a  nonthreatening,  nondemanding  en- 
vironment. 

•  Develop  a  program  that  will  allow  all  children 
a  variety  of  experiences  despite  their  handi- 

capping conditions. 
•  Introduce  new  activities  gradually  or  incor- 

porate them  with  familiar  ones  to  expand  the 

child's  experiential  range. 
•  Encourage  creative,  inventive,  and  expressive 
efforts  by  providing  environments  with  a  wide 
array  of  manipulatable  materials. 

•  Develop  a  program  what  will  afford  personal 
enjoyment  and  satisfaction  to  all  participants. 

•  Provide  the  positive  "can"  instead  of  the 
negative  "can't". 

•  Encourage  the  child's  sensitivity  to  what  is 
happening  in  his  environment  by  helping  him 
to  understand  his  own  feelings  and  reactions. 

•  Develop  within  the  child  the  responsibility  and 
desire  to  manage  life  pursuits. 

•  Work  to  create  a  positive  self-image  and  self- 
respect  leading  toward  the  desire  to  grow  and 
develop. 

•  Encourage  self-discovery,  curiosity,  inquiry, 
and  initiative. 

•  Don't  limit  yourself  to  one  facility.  Utilize  all 
types  of  environments,  especially  the  natural 
environment. 

•Integrate  handicapped  children  and  other 
children  in  the  same  program. 

•  Recognize  that  children  are  innately  curious 
and  will  explore  their  environment  without 
your  intervention. 

•  When  two  or  more  children  are  interested  in 
exploring  the  same  problem  or  materials,  give 
them  full  opportuntiy  to  collaborate  in  some 
way. 

•Understand  that  a  child  may  possess 
knowledge  and  yet  be  unable  to  display  it 
publicly.  Knowledge  resides  with  the  knower, 
not  in  its  public  expression. 

Although  camping  and  environmental  educa- 
tion are  steps  in  the  right  direction,  they  touch 

only  a  small  group  of  children  and  usually  only 

for  one  or  2  weeks  a  year.  What  kinds  of  en- 
vironmental learning  activities  can  take  place 

every  day?  It  is  much  easier  for  the  handicapped 
child  to  adjust  to  the  natural  world,  with  its 

diversity,  than  to  the  physical  or  cultural  en- 
vironment. 

The  man-built  physical  environment  presents 
problems  for  the  handicapped  child  because 
design  standards  have  ignored  those  with  un- 

usual requirements.  Advocacy  of  the  handi- 

capped child's  right  to  equal  opportunity  is 
beginning  to  create  public  awareness  and  bring 
about  changes.  The  next  major  problem  is  the 
social  environment,  which  includes  people  and 
their  culture.  The  handicapped  child  is 
restricted  by  social  norms  that  exclude  those 
who  are  different. 

Traditionally,  environmental  programs  for 
the  handicapped  have  been  endorsed  by  parents, 
educators,  and  recreation  professionals  because 
of  the  supposed  benefits  of  living  in  the  natural 
environment.  As  we  enter  a  new  era  of  concern 

for  our  natural,  physical,  and  cultural  environ- 
ment, the  concept  of  human  ecology  is  coming  to 

the  fore.  There  is  a  trend  toward  reconcep- 
tualizing  programs  for  the  handicapped,  with 
the  focus  on  the  individual,  not  the  handicap- 

ping condition,  and  on  the  individual's  interac- 
tion with  his  total  environment.  The  learning  ex- 

perience that  takes  place  in  the  natural  environ- 
ment can  take  place  in  daily  life  also — in  the 

home,  the  school,  the  recreation  center  — 
everywhere.  The  environment  itself  is  the 
classroom,  and  the  learning  that  takes  place 
there  can  help  the  handicapped  child  enter  the 
mainstream  of  society. 
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"Unless  children  have  the  chance  to  experience  novelty 
in  the  real  world  they  will  slip  into  the  well-worn 
thoughtways  of  the  adult  status  quo — biologically  con- 

servative before  their  time — where  awareness  is 
prematurely  relegated  to  the  nonconscious  level  of 

reflex,  habit,  and  routine"  -  Robin  C.  Moore 
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The  Environmental  Design  of 
Children- Nature  Relations:  Sonne  Strands 

of  Applicative  Theory 

by  ROBIN  C.  MOORE,  Assistant  Professor  of  Urban  Design, 
Department  of  Landscape  Architecture,  University  of  California, 
Berkeley. 

ABSTRACT.  A  brief  framework  for  children-environment 
relations,  focused  on  8-  to  12-year-olds  and  their  natural  environ- 

ment, is  based  on  the  principles  of  maturation  and  Gestalt  therapy. 

The  concepts  of  "quality"  and  "place"  are  discussed.  A  comprehen- 
sive ecological  framework  is  proposed,  relating  theory  to  the 

material  resources  used  in  place-making,  together  with  a  set  of 
design  criteria  emphasizing  the  use  of  natural  materials. 

T^HE  MATERIAL  presented  here  focuses  on 
"middle-aged",  8-  to  12-year-old  children;  the 

nature  of  their  relationship  to  natural  resources; 
and  some  suggested  criteria  for  the  design  of 
natural  environments  in  urban  areas.  Let  me 
stress  that  the  focus  is  only  partial.  Children 
cannot  be  separated  from  society.  Neither  can 
nature  be  divorced  from  environment — they  can 
only  be  distinguished.  I  write  as  a  designer/re- 

searcher, interested  in  constructing  a  theoretical 
framework  to  guide  more  relevant  research  and 
help  build  child-environments  that  foster  a 
higher  degree  of  well-being.  Thus  far,  my  thoughts 
arise  from  a  fruitful  combination  of  theory, 
gleaned  from  clinical  psychology,  and  natural 
ecology,  plus  my  own  empirical  experience. 

MATURATION 

AND  ENVIRONMENT 

The  "principle  of  maturation",  as  reviewed  by 
Hadfield  (1962),  recognizes  that  the  human 
organism  is  born  with  a  set  of  innate  capacities 
and  urges  that  emerge  in  a  predictable  sequence 
of  development.  Although  their  initial 
appearance  is  presumed  to  be  unrelated  to  ex- 

ternal stimulation,  their  exercise  and  applica- 
tion  are  actually  entirely   dependent  on  the 

quality  of  the  setting.  As  Hadfield  says: 

"The  [social]  environment  and  the  material  world  [my 
emphasis]  .  . .  are  the  medium  in  and  tiirGugh  which 

the  potentialities  in  the  child's  nature  are  expressed 

and  developed." 
Thus,  heredity  and  environment  are  a  coact- 

ing  duet.  Heredity  provides  the  potential  for  ac- 
tion; environment  is  the  applicative  medium  for 

skill  development,  direction  and  purpose — what 
White  (1959)  calls  the  growth  of  competence. 

Maturation  theory  enables  us  to  identify  and 
define  stages  of  growth  and  development.  It  is 
quite  unrealistic  to  treat  children  as  a 
monolithic  social  group  for  the  purposes  of 
research  and  design.  Hadfield  identifies  five 

"phases  of  development",  from  birth  to 
adolescence,  in  terms  of  differing  dominant 

characteristics.  Before  age  8  or  so,  a  child's  ex- 
perience is  mainly  limited  to  the  immediate 

home  range  by  the  scope  of  its  natural  desire  to 
explore,  plus  parental  fear  of  the  world  outside. 
Early  childhood  has  included  the  playful  ex- 

ploration, discovery,  imitation,  and  testing  of 
the  environment — a  time  of  preparation, 
hopefully  divorced  from  the  harsher, 
dominating  realities  of  the  larger  world.  This 

has  allowed  the  child's  personality  to  emerge 
and  be  itself,  without  an  irreparable  amount  of 
psychic  warping. 
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THE  PRIMITIVE  YEARS 

It  is  in  tlieir  middle  years  (about  8  to  12)  that 
cliildren  liave  their  deepest  and  most  extensive 
relationships  with  the  outdoors.  Hadfield 
(himself  born  in  the  South  Sea  Islands),  calls 

this  period  the  "primitive  age"  reflecting  its 
behavioral  characteristics.  It  is  a  phase  when 
the  child  applies  nascent  skills  to  the  real  world, 
while  still  unaware  of  its  real  problems.  The 
child  can  play  beyond  the  now  extinct  functions 
of  the  home  shelter,  parental  protection,  and  the 
necessity  for  adult  endorsement. 
These  middle  years  are  a  unique  period  of 

freedom,  health,  and  vitality  (e.g.  they  have  the 
lowest  mortality  rate)  during  which  the  child 

has  a  great  interest  in  making  a  practical  con- 
tribution to  life  around  her/him.  Playful 

behavior  is  retained  from  earlier  periods,  but  its 
style  and  purpose  have  changed  to  serve  in  an 
apprenticeship  for  life.  In  this  phase,  interaction 
with  nature  on  a  large  scale  reaches  its  highest 
level  of  behavioral  significance.  Hadfield  (1954) 

suggests  that  the  principle  of  recapit- 
ulation/collective unconscious  may  be  at  work 

here,  whereby  behavior  is  informed  by  an 
archaic  genetic  memory  of  earlier  human 
history.  Edith  Cobb  (1959),  in  her  unsurpassable 
essay,  talks  about  the  innate  genius  of  the  child 
and  the  intuitive  understandings  that  arise 
from  its  interactions  with  the  natural  world. 
Her  evocative  ideas  do  much  to  explain  the 
overwhelming  attraction  of  untrammelled 
natural  environments  but  they  need  further 
development  to  be  operational  for  design. 

ENVIRONMENTAL 
ASSIMILATION  AS  GROWTH 

Gestalt  therapy  theory,  as  presented  by  Perls, 
Hefferline,  and  Goodman  (1965),  is  an  eclectic 

but  unified  system  of  concepts  for  understand- 
ing people-environment  relations.  It  retains  con- 

siderable evocative  power,  yet  takes  us  many 
steps  forward  along  the  path  of  application. 
Here  we  find  growth  and  development 

described  in  terms  of  assimilation  of  environ- 
ment by  organism.  In  this  process  organism 

aggresses  environment— "destroying"  (de- 
structing)  it,  to  provide  material  for  the 

"reconstruction"  of  a  new  actuality.  It  is  an 
endless    cycle    of    "creative    adjustment". 

motivated  by  the  organism's  "excitement",  via 
its  environmental  "contact",  leading  to/flowing 
from  "awareness  of  self"  as  an  "organism/en- 

vironment field". The  inventors  of  gestalt  therapy  were  mainly 
interested  in  interpersonal  relations.  We  need  to 
apply  their  theory  to  the  material  environment, 
and  thus  provide  ourselves  with  a  tool  for 
people-environment  research.  Environmentally, 
the  primary  factor  involved  is  novelty/diversi- 

ty. The  excited  organism  seeks  novelty.  To 
satisfy  this  need,  the  environment  must  supply 

sufficient  diversity  to  accommodate  varied  user- 
needs,  over  an  extended  period  of  time. 
Although  natural  environments  provide  a 

necessary  (and  unbeatable)  opportunity  for 
overt  manipulation,  creative  adjustment  can 
take  place  in  other  ways.  Some  environments 
can  be  perceived  anew  with  each  visit,  each  time 

stimulating  new  imaginings  and  reinter- 
pretations  of  reality.  Natural  resources  are  es- 

pecially potent  because  of  their  sensory  com- 
plexity and  attendant  characteristics  of  change. 

Unless  children  have  a  chance  to  experience 
novelty  in  the  real  world  they  will  slip  into  the 
well  worn  thoughtways  of  the  adult  status 

quo — biologically  conservative  before  their 
time  — where  awareness  is  prematurely 
relegated  to  the  nonconscious  level  of  reflex, 
habit,  and  routine.  Therefore,  let  us  say  that 

"strong  contact"  with  natural  resources  is 
necessary  (but  not  sufficient)  for  complete  well- 
being.  For  the  purposes  of  research  and  design 
we  need  to  elaborate  the  point  a  good  deal 
further. 

QUALITY  IN  CHILDREN- 
ENVIRONMENT  RELATIONS 

When  we  talk  of  a  "responsive  environment" 
we  are  referring  to  a  relationship  between  the 
organism  and  its  immediate  surroundings. 
Gestalt  therapy  talks  about  the  excitement  of 
growth  that  arises  in  a  person  as  a  result  of 
strong,  aware  contact.  But  what  part  does  the 
physical  setting  play  in  this  process.? 
Anyone  who  has  been  in  the  company  of 

children,  in  a  diverse  natural  setting,  must  have 
been  impressed  by  the  way  certain  objects  and 
materials  seem  irresistibly  to  draw  attention  to 
themselves.  I  call  this  characteristic  incitation. 

The  setting  incites,  from  the  outside;  the  user 
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excites  from  inside.  Both  characteristics  must 

be  present  to  a  balanced  degree  for  creative 
aware  contact  to  be  initiated  and  grow  into  a 
qualitative  relationship. 

There  is  no  other  type  of  relationship  between 
organism  and  environment  except  a  qualitative 
one  (Pirsig  197^).  In  essence  it  is  an  expression 
of  values  between  the  two.  Thus  the  designer-as- 
interpreter-of-values  must  help  provide  an  en- 

vironment for  the  propagation  of  "good  quality" 
user-setting  relations.  If  we  now  incorporate 
this  point  of  view  within  an  ecological 
framework,  we  can  operationally  recognize  the 
fact  of  human  volition  and  self-government  and 
give  tangible  expression  to  the  concrete 
manipulable  designable  elements  of  the 
material  world. 

THE  MATERIAL  BASIS  OF 
CHILDHOOD  ECOLOGY 

Childhood  quality  arises  from  the  interaction 
of  children  with  a  diversity  of  surroundings.  It 
is  a  process  of  continuing  growth,  learning,  and 
change  resulting  in  the  adaptations  of  children 
and  environment  to  each  other  (Moore  197It.  h). 

Figure  1  illustrates  the  person-environment 
basis  from  which  this  ecology  is  generated.  The 
diagram  is  derived  from  an  earlier  one  of 

Billings'  (1970)  illustrating  plant-environment, 
rather  than  child-environment  relationships. 

Since  children  (unlike  plants)  can  manipulate 
their  environment,  all  the  relationships  are 
potentially  two-way  (double-ended  arrows).  For 
example,  if  it  rains  or  the  wind  blows,  children 

euclical 

«N«
^ 

^tNOjG Figure  1.— The  ecology  of  childhood  (derived  from  Billings  1970). 
The  irKlividual  child  has  interrelationships  with  two  sets  of  factors: 
Social:  Interactions  with  other  children,  adults  and  social  institutions 

which  lead  to  generational  cultural  continuity  or  change. 
Natural:  Interactions  with  biotic  and  abiotic  objects  materials  and 

phenomena  in  play  and  learning  places. 
Planning,  Design,  and  Education  can  directly  influence  children- 

environment  interaction  by  intentional  physical  change,  or  influence  the 

"controlling  institutions"  by  changing  vaiues. 
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can  move  to  shelter  (if  available)  or  make  their 
own  (if  materials  are  provided). 

Since  it  is  adults-as-society  who  are  ultimate- 

ly in  control,  "institutions  and  society"  is  given  a 
one-way  connection  to  all  other  factors.  In- 

dividual adults  can  limit  or  extend  children's  ex- 
perience as  indicated.  Factors  also  have  in- 

dependent relationships  with  each  other  (not 
shown).  Many  such  relationships  can  be 
modified  by  design— leading  to  changed 
relationships  with  children;  e.g.,  high  buildings 
frequently  blot  out  the  supply  of  sunlight  to 
plants,  depriving  children  of  the  experience  of 
vegetation. 
The  primary  pattern  of  life  evolves  in  the 

realms  of  space,  time,  and  social  relations.  The 
social  processes  of  play  are  represented  by  the 
"child"-"children"  link. 
The  time  factor  is  present  in  many  forms. 

There  is  a  long-term  temporal  scale  of 
cumulative  cultural  change  and  individual 
development;  there  is  the  sequential  process  of 
maturing,  of  moving  through  different  stages; 
there  are  the  cyclical  changes  of  seasons,  of  day 

and  night;  and  the  repetitive  dynamics  of  week- 

day and  weekend,  close  to  a  child's  daily  life. 
Time  is  expressed  in  movement  and  speed, 

which  are  central  to  a  child's  continuous 
behavior.  Space  and  time  are  so  closely  in- 

terwoven in  a  child's  life  that  they  must  be  con- 
sidered as  the  single  factor:  space-time. 

A  child's  pace  is  entirely  different  from  an 
adults.  This  gives  leisure  planning  a  primary 

task  of  ensuring  that  children  have  an  oppor- 
tunity to  live  in  their  own  space-time;  divorced 

from  the  tightly  scheduled  materialistic  adult 
world.  It  is  critically  important  that  children 
have  escape  places  of  their  own,  where  time  is 
suspended,  so  they  may  explore  the  nature  of 
themselves  and  the  physical  world. 

Space,  for  the  sake  of  symmetrical  elegance, 
is  shown  as  merely  one  factor  on  a  par  with  the 
others.  In  reality,  space  is  the  experiential  locus 
of  all  other  factors.  The  factors  shown  have  been 
chosen  for  their  presumed  universal 
significance  in  childhood  experience.  I  hope  that 
the  level  of  generality  chosen  for  each  factor 
defines  it  as  a  separate  entity.  If  the  subsumed 
levels  are  mentally  included,  a  universe  of 
organism/environment  potentiality  is 
represented— a  diversity  accommodating  the 

child's  process  of  learning,  growth,  and  mutual 
adaptation. 

The  factors  can  be  subdivided  into  three  ma- 

jor groups: 
•  objects:  visible,  holdable,  differentiated 
"things". 

•materials:  amorphous,  undifferentiated 
"stuff". 

•  natural  phenomena:  manifest  properties  of  en- 
vironmental  processes,  rather  than  sub- 

stances; e.g.,  the  weather. 

An  obvious  phenomenon  is  "gravity",  a 
natural  limiting  condition  that  is  always  pres- 

ent to  be  explored,  played  with,  and  pushed  to 

its  limits:  "how  high  can  you  jump?  Tree  climb- 
ing, tree  forts,  rock  throwing,  ball  playing  and 

all  varieties  of  swinging,  sliding,  jumping,  and 

climbing  are  further  expressions.  "Wind"  is 
another  phenomenon  important  enough  to  in- 

clude, although  in  fact  it  is  only  one  of  many  ex- 

pressions of  the  material  we  call  "air".  In  com- 
bination with  the  phenomenon  known  as 

"precipitation",  air  has  many  phenomenological 
faces:  just  think  of  all  the  varieties  of  mist,  fog, 
drizzle,  and  downpour— including  smog.  The 
sun  adds  a  further  dimension  of  heat  and  light; 
diffused,  scattered,  or  obscured  by  clouds,  trees, 
buildings,  etc. 

Other  factors  can  be  classed  as  materials; 

"water"  is  a  good  example.  Although  changes  of 
stage  give  it  many  properties,  as  noted  above,  it 
nonetheless  exists  as  tangible,  tastable, 

touchable,  stuff-on-the-ground.  "Soil"  or  "dirt" 
is  similarly  a  basic  material.  It  too  has  a 
phenomenological  role,  as  in  the  topographic 
system  of  drainage  and  erosion.  In  essence, 

"fire"  is  a  phenomenon,  but  in  the  experiential 
world  of  children  it  can  also  be  "used"  as  a  play 
material.  In  addition,  a  fire  can  be  perceived  as 

an  object:  a  place  to  sit  around— a  social  setting. 
The  child's  world  often  seems  to  be  composed 

largely  of  a  universe  of  olyects,  although  only 
one  or  two  classes  are  shown  diagramatically. 
"Plants"  and  "animals"  are  included  from  the 
natural  world,  as  things  kids  respond  to  direct- 

ly. A  child's  behavior,  and  presumably  his/her 
perception  of  the  world,  appears  very  often  to  be 

"object-oriented".  Thus,  the  "abiotic"  category  (I 
prefer  to  call  it  "peoplemade"  rather  than  man- 
made)  is  the  rubric  for  a  multitude  of  "things": 
cars,  toothbrushes,  shoes,  houses,  bits  of  wood, 
nails,  and  so  on;  including  the  tools  used  to 
modify,  transform  and  reassemble  such 
materials:  hammers,  saws,  shovels,  etc.  The  dis- 

tinction between  "tools"  and  "objects"  is  fre- 
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quently  absent  from  childrens'  behavior.  This 
lack  of  functional  object  definition  lies  at  the 

heart  of  a  childs'  intuitive  relationship  v^^ith  the 
physical  vi^orld.  For  convenience  we  can  refer 
collectively  to  natural  objects,  materials,  and 
phenomena  as  natural  resources. 

PLACE  AS  QUALITY 

Places  arise  from  the  stable  combination  of 
space,  objects,  materials,  and  phenomena.  Place 
is  the  nexus  of  quality.  Children  are  place- 
oriented  organisms;  thus  places,  together  with 
the  pathu'ays  connecting  them  are  the  habitat 
systems  of  childhood.  From  a  design  point  of 
view  it  is  worthwhile  to  highlight  the  four  major 
classes  of  place-making  variables: 
•  Fixed  features:    Spaces  and  fixed  objects. 
•Loose parts:         Objects  and   materials  that 

can  be  manipulated  or  moved 
around.  (Term  first  coined 
by  Simon  Nicholson,  1971). 

•  Natural 
phenomena:         The  given  natural  dynamics. 

•Populations:         The  surrounding  communi- 
ties (both  human  and  non- 

human)  which  instill  a  pat- 
tern of  social  dynamics  within 

the  space,  as  a  result  of  being 

attracted  (incited)  by  resour- 
ces and  phenomena  within  it. 

Most  designed  spaces,  with  the  exception  of 
adventure  playgrounds,  weigh  heavily  on  the 
side  of  permanent  fixed  features  rather  than 
manipulable/interactive  resources.  Once  a  place 
has  an  equitable  fixed/loose  balance,  the  spec- 

trum of  play  patterns  broadens  considerably 
(Moore  1971^  a).  Natural  settings,  again,  do  this 
most  effectively. 

Since  most  institutional  arrangements  for 
children  fall  far  short  of  providing  conducive 
social  settings,  kids  are  more  inclined  to  find 
places  for  themselves  in  unofficial  hidden-away 
corners.  There  are  a  multitude  of  potentially 
secret  places,  especially  in  older  and  lower- 
density  areas.  At  higher  densities,  where  space 
is  more  tightly  organized,  and  also  in  newly 
built  areas  designed  by  so-called  systematic, 
rational  methods,  the  probability  of  finding  or 
creating  private  nooks  and  crannies  is  negligi- 

ble. Roger  Hart,  in  a  study  of  children's  play 
patterns  in  Wilmington,  Vermont,  documented 
how  children  use  unkempt,  rough,  overgrown 

spaces,  rather  than  the  highly  manicured  sub- 
urban landscape  (Hart  197^). 

The  ubiquitous  attraction  of  natural 
resources  and  their  contribution  to  childhood 

quality  are  undeniable.  The  challenge  for  plan- 
ning and  design  is  to  find  ways  of  incorporating 

far  more  of  these  natural  "found  place"  qualities 
into  official  public  space.  Here  is  a  list  of 
criteria,  all  of  which  can  be  applied  to  the 
utilization  of  natural  resources  in  the  planning 
and  design  of  places  for  children: 

Flexibility.  A  terrain  that  to  a  degree  can  be 
changed  and  moved  around  to  generate  new 
patterns  of  relationship. 
Permanence.  Elements  that  remain  unchang- 

ing, to  provide  familiarity,  security,  and  identi- 
ty; e.g.,  large  rocks,  mature  trees. 

Change.  A  variety  of  elements  that  will  in- 
dicate changes  in  season,  climate,  and  life  in  the 

community. 

Open-eyidedness.  Situations  that  users  can 
manipulate  and  build  onto  for  their  own 
reasons. 

Manipulability.  A  choice  of  materials  and  ob- 
jects that  users  can  work  with  manually — sand, 

dirt,  water,  vegetation,  and  assorted  objects. 
Diversity  and  choice.  A  guiding  principle  that 

applies  to  everything:  colors,  smells,  textures, 

shapes,  sizes,  sounds,  objects,  materials,  in- 
teractions, people,  climate,  time,  space,  move- 

ment, change,  and  so  on. 
Ambient  microclimate.  Elements  that  protect 

users  from  excessive  wind,  rain,  sun,  shade,  and 

noise.  An  environment  that  provides  year-round 
comfort.  Vegetation  is  invariably  an  effective 
modifier  of  climate,  because  it  is  so  varied  and 
therefore  provides  a  greater  range  of  climatic 
choice.  It  has  a  less  cut-and-dried  effect  than 
manmade  structures.  Trees  are  hard  to  beat 

as  shade  elements;  spreading  deciduous  species 
that  shed  their  leaves  to  let  the  winter  sun 
through  are  especially  good. 

Social  interaction.  A  variety  of  places  for 
different  sizes  of  groups,  to  facilitate  social  and 
working  relationships.  Undoubtedly,  natural 
settings  are  especially  conducive  to  interaction. 

Privacy.  A  choice  of  situations  where  in- 
dividual users  and  groups  can  be  left  alone  in 

peace — especially  places  where  children  can  get 
away  from  adults  and  intrusive  stimuli. 

Safety.  The  complete  avoidance  of  situations 
that  could  result  in  serious  injury. 

People-playit    interaction.    A    spectrum   of 
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places  where  users  can  make  contact  with  the 
growing/living  environment  to  varying  degrees, 

depending  on  the  amount  of  vegetative  protec- 
tion provided.  They  should  range  from  limited- 

access  fragile  environments  to  open  rough 

ground  covered  with  the  hardiest  impact- 
resistant  plants. 

Wildlife  habitats.  The  provision  of  shelter  and 
food  sources  for  small  animal  life — birds,  in- 

sects and  other  organisms.  Vegetation,  rocks, 
logs,  marshes,  and  ponds  can  support  the 
modest  scale  of  wildlife  that  children  find  at- 

tractive; e.g.,  beetles,  salamanders,  snails,  sow- 
bugs,  ants,  fish,  shrimp,  worms,  caterpillars, 
tadpoles,  ladybugs,  butterflies,  spiders,  and  so 
on. 

People-made/nature  mix.  Children  respond 
with  greater  imagination  to  the  intimate  fine- 

grained combination  of  people-made  and  objects 
and  natural  materials. 

Indoor-outdoor  relationships.  A  variety  of 
juxtapositions  between  buildings  and  the  out- 

doors, with  transitions  ranging  from  slow  to 
abrupt.  The  use  of  intermediate  spaces  such  as 
terraces,  decks,  verandas,  and  pagodas  is 
recommended.  Architecture  and  landscape 
should  be  articulated  as  varied  interpenetrating 
systems;  sometimes  contrasted,  sometimes  am- 

biguous; always  working  together  for  the 
benefit  of  overall  quality. 

Scale,  size,  shape,  enclosure,  and  continuity. 
These  basic  dimensions  of  spatial  design  must 
be  varied,  juxtaposed,  contrasted,  and 
orchestrated  to  produce  a  coherent  whole  en- 

compassing a  range  of  spatial  experience.  Scale 
refers  to  the  relative  size  of  something;  size 
refers  to  the  actual  dimensions;  shape  refers  to 
the  geometrical  characteristics;  enclosure  is  the 
sense  of  being  contained  by  space;  and  continui- 

ty means  the  ability  to  move  through  space  from 
one  point  to  another. 

Intrinsically,  natural  resources  provide  a  far 
greater  range  of  scale  of  possible  interaction 
than  people-made  environments,  and  present  it 
more  coherently.  The  range  extends  from  the 
microcosmic  collecting  of  grass  seed,  to  climbing 
and  playing  in  trees,  to  large-scale  exploration. 
A  more  varied  spatial  and  textural  setting  is 
achieved  with  vegetation,  which  has  a  complexi- 

ty and  subtlety  beyond  that  possible  using  solely 
people-made  elements. 

Vegetated  enclosures  give  a  "boundary 
depth" — a  less  intimidating  territorial  ambigui- 

ty. The  division  of  space  by  natural  resources 
can  produce  an  infinite  variety  of  shapes.  The 
result  is  a  better  social  ecology,  with  more  room 
for  social  maneuverability.  This  is  a  definite  ad- 

vantage to  children.  The  precise  boundaries 
produced  by  fences  give  an  advantage  to  adults, 
making  it  possible  to  keep  children  more  tightly 
controlled.  A  prime  example  is  the  school  yard 
surrounded  by  chain-link  fences. 
Third  dimensio7i. — Think  of  spatial  ex- 

perience in  all  three  dimensions.  Children  are 
particularly  attracted  to  moving  up  and  down, 
as  well  as  through  space.  Consider  the  climabili- 
ty  of  all  elements,  including  trees. 

Exp  lorability /experimentation.  — This  cri- 
terion is  really  the  sum  total  of  several  others, 

but  it  is  inserted  to  emphasize  the  overall  effect 
of  natural  resources  on  child-environment  inter- 
action. 

Affiliation/identity. — Many  children  seem  to 
find  natural  environments  more  comfortable 

than  people-made  ones  for  social  activity  (Moore 
and  Wochiler  197J^).  The  higher  the  rate  of  use, 

the  higher  the  sense  of  attachment.  Natural  ob- 
jects that  have  a  clearly  differentiated  identity, 

such  as  trees,  large  rocks,  ponds,  streams,  etc., 
seem  to  produce  a  strong  image  in  the  mind  of 

the  user,  judging  from  children's  cognitive maps. 

Contimiity. — The  importance  of  inter- 
connectedness  in  the  motor-related  environment 
has  been  noted  by  several  researchers  and  was 
verified  in  the  Lenox-Camden  Experiment 
(Moore  1966).  Continuity  is  achieved  by  joining 

elements  together  so  that  "play  circuits"  can  oc- 
cur. Movement  experience  can  be  greatly  im- 

proved by  the  incorporation  of  vegetative  and 
other  natural  resources.  A  simple  comparative 
example  is  the  difference  in  feeling  between  a 

path  that  is  a  bland  strip  of  asphalt  and  one' 
where  planting  has  been  used  to  create  se- 

quences of  texture,  smell,  light,  shade,  and 
color. 

Access. — The  basic  need  for  access  per  se  is 
not  much  affected  by  the  presence  of  natural 

resources;  but  since  access  for  children  is  nor- 
mally via  foot  paths  or  bikeways,  quality  is  in- 

creased by  using  topography  and  by  following 
natural  features  such  as  creeks.  In  designing 
pathway  systems  one  should  bear  in  mind  that 
the  experience  of  the  journey  is  as  important  as 
the  arrival.  I 

Also  let  me  say  that  it  makes  no  sense  to 
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provide  natural-resource  areas  for  children  un- 
less they  are  readily  accessible — an  issue  fre- 

quently not  taken  seriously  enough  in  urban 
open-space  planning. 

Conservation. — A  point  to  emphasize  is  that  it 
is  far  easier  to  incorporate  play  into  an  existing 
natural  scene  than  vice  versa.  The  incorporation 
of  natural  resources  into  bland  urban  play  areas 
is  a  management  challenge  at  best.  Better  to 
conserve  natural  resources  in  the  first  place,  by 
conscious  planning. 

Application. — These  criteria  can  contribute 
to,  but  not  produce,  a  design  solution.  Hopeful- 

ly, they  provide  some  systematic  guidance;  it  is 

up  to  the  designer's  consciousness,  imagination, 
and  skill  to  create  an  environment  that  will  em- 

body high-quality  human  experience.  Each  site, 
community,  and  planning  process  is  unique. 
This  necessitates  a  wide  margin  of  choice,  inter- 

pretation, and  combination  of  elements  to  fit 
many  different  circumstances. 

Much  depends  on  the  designer's  willingness  to 
team  up  with  the  user-clients  (Nicholson  and 

Schreiner  1973,  Moore  1975).  Social  science  isn't 
going  to.  Under  Schumacher's  (1973)  broadside, 
the  myth  of  value-free  science  seems  to  have 

finally  succumbed.  It's  time  for  those  whose  job 
it  is  to  deal  directly  with  the  messy  world  to  ig- 

nore the  intimidations  of  social  science  and  get 
on  with  their  own  high-utility  systematic  in- 

vestigations— where  it  counts.  For  a  solid  base 
of  empirical  work  is  urgently  required. 
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"Children  in  cities  can  become  adapted  to  almost 

anything— polluted  air,  treeless  avenues,  starless  skies, 

aggressive  behavior,  and  the  rat  race  of  overcompetitive 
societies"  -  El  wood  L.  Shafer 
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Research  Needs  for  Programs  That  Provide 
Natural  Environments  for  Children 

by  ELWOOD  L.  SHAFER,  Principal  Recreation  Research  Scien- 
tist, USDA  Forest  Service,  Washington,  D.  C. 

ABSTRACT.  The  major  emphases  of  selected  Symposium  papers 
are  underscored,  and  some  personal  thoughts  are  presented  on  how 

childrens'  understanding  of  natural  environments  will  eventually 
affect  the  quality  of  this  Nation's  environment.  Special  emphasis  is 
given  to  research  needs  for  insuring  the  establishment,  protection, 
and  management  of  natural  environments  for  children  in  urban  en- 
vironments. 

INTRODUCTION 

JnTERACTIONS  among  children,  the  natural 
environment,  and  where  and  how  these  children 

live  are  fundamental  determinants  of  this 

Nation's  quality  of  life.  My  objectives  are  to  un- 
derscore the  importance  of  natural  en- 

vironments for  urban  children,  and  to  suggest 
research  needs  for  community,  city,  state  and 

Federal  programs  that  provide  those  en- 
vironments. 

THE  IMPORTANCE  OF 
NATURAL  ENVIRONMENTS 

This  area  of  research  has  high  priority  for 
several  reasons:  Today,  about  75  percent  of  the 

Nation's  children  live  in  densely  populated 
areas.  In  just  a  few  short  years,  these  same 
children  will  be  using  the  democratic  process  to 
make  decisions  about  environmental  issues  that 
are  of  major  concern  to  this  country  and  the 

world.  If  a  large  proportion  of  today's  children 
are  not  aware  of  and  do  not  appreciate  how  their 
lives  depend  on  natural  environments,  how,  as 
adults,  will  they  be  able  to  help  make  intelligent 
decisions  about  the  use,  management,  or  protec- 

tion of  air,  water,  soil,  flora,  and  fauna — their 
basic  life  support  systems? 

Children  in  cities  can  become  adapted  to 
almost  anything — polluted  air,  treeless  avenues, 
starless  skies,  aggressive  behavior,  and  the  rat 
race  of  overcompetitive  societies.  But  in  one 
way  or  another,  the  child  has  to  pay  later  for  the 

adjustment  he  or  she  makes  to  undesirable  con- 
ditions. (The  cost  includes,  for  example,  in- 

creases in  chronic  diseases  and  decadence  of 

human  values.)  Urban  children  are  often  in- 
clined to  take  nature  for  granted,  to  accept  it 

without  curiosity  or  question.  Children  become 
aware  of  events  and  things  only  when  they  come 
close  to  them  or  when  an  event  affects  the  child 

spiritually  or  physically  and  penetrates  the  con- 
sciousness as  an  out-of-the  ordinary,  significant 

experience. 
Furthermore,  the  earlier  a  child  experiences 

and  values  his  natural  environment — sees  with 
awe  the  first  spring  flower,  or  responds  to  the 

alluring,  magical  promise  of  a  wooded  glen— the 
deeper  and  more  enduring  will  be  his  faculty  for 
perceiving  and  experiencing  his  relationship 
with  and  dependence  upon  nature. 

But  nature  has  been  thrust  so  far  out  to  the 

edge  of  modern  life  that  many  times  children 
are  obliged  to  live  without  it  altogether. 
Furthermore,  in  our  zest  for  helping— or 
pushing — our  children  up  the  ladder  of  success, 
we  often  neglect  an  important  aspect  of  their 
growth:   we  often  do  not  provide  the  en- 
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vironments  that  children  need  for  the  idle  times 

of  introspection,  rumination,  and  fantasy  that 
are  vital  to  the  development  of  a  rich  personali- 

ty. I  believe  that  nature  can  provide  the 
backdrop  not  only  for  contemplative  thought, 
but  also  for  the  healthy  play  and  exercise  that 

are  so  vital  to  their  physical  v^^ell-being. 

To  paraphrase  Winston  Churchill,  "We  shape 
our  environments,  and  afterwards  our  en- 

vironments shape  us."  By  preserving,  main- 
taining, developing,  and  protecting  natural  en- 

vironments in  urban  areas  for  children  to  use 

for  recreation,  we  can  create  a  variety  of  con- 
ditions that  call  forth  active  and  creative 

responses  during  a  child's  early  years,  responses 
that  may  be  far  more  important  for  intellectual 
and  emotional  growth  than  economic  factors  or 
passive  exposure  to  cultural  artifacts. 
Looking  forward  to  the  not-so-distant  day 

when  perhaps  9  out  of  10  of  the  Nation's 
children  will  live  in  cities,  we  should  pursue 
with  all  our  vigor  and  imagination  those  ideas 
that  mean  for  all  of  them  and  us  a  more 
healthful  and  worthwhile  life.  Natural  en- 

vironments where  children  can  satisfy  their 

longing  for  recreation,  quiet,  privacy,  in- 
dependence, initiative,  and  open  space,  are  not 

frills  or  luxuries,  but  real  biological  necessities. 
Furthermore,  we  face  not  only  the  problem  of 

how  to  provide  green  space  for  urban  children, 
but  also  how  to  bring  about  the  degree  of  in- 

stitutional change  that  such  provision  calls  for. 

The  answer  is  not  "blowin'  in  the  wind,"  nor  will 
it  come  with  the  dawning  of  the  Age  of  Aquarius. 
Indeed,  if  we  rely  on  such  panaceas,  we  will 
more  likely  experience  the  groaning  than  the 

greening  of  America  for  today's  urban  children. 
The  developing  tensions  of  our  society  cannot 
wait  that  long. 

We  must  work  with  speed  and  competence  to 
build  into  our  institutional  systems  the 

possibilities  for  a  fuller  expression  and  expan- 
sion of  the  values  of  natural  urban  en- 

vironments. Changing  some  of  our  old  priorities 
and  practices  in  urban  development  is  a  task  for 
the  tough-minded  and  competent.  Those  who 
come  to  it  with  the  currently  fashionable  mix- 

ture of  passion,  poetry,  and  platitudes  only  add 
to  the  confusion. 

RESEARCH  NEEDS 

A   top  priority  challenge   for   management 

research  is  to  devise  ways  to  get  large  numbers 
of  potentially  delinquent  urban  youth  (14  to  19 
years  old)  involved  in  summer  work  programs 
that  relate  directly  to  natural  en- 

vironments— either  in  or  near  the  city. 
Elements  of  the  natural  environment  provide 
the  overall  framework  in  which  such  programs 
would  operate,  and  something  that  youth  can 
relate  to  in  a  meaningful,  tangible  way.  The 
assumption  here  is  that  if  we  provide  aesthetic 
natural  environments  where  youth  can  do 

meaningful  tasks,  there  will  be  the  short-term 
benefit  of  a  decrease  in  crime  in  the  cities  during 
the  summer,  and  the  long-term  benefits  of 

children's  better  understanding  and  respect  for 
themselves  and  others.  Granted,  the  assump- 

tions are  largely  intuitive  at  this  point. 
Feasibility  studies  are  needed  to  determine  the 
probable  costs;  the  kinds  and  distributions  of 
local,  state,  Federal,  and  private  areas  and 
facilities  available  or  capable  of  being 
renovated;  and  the  direct  and  indirect  benefits 

that  would  likely  accrue  to  society  and  to  the  in- 
dividual participants.  In  other  words,  the 

research  challenge  is  to  devise  a  strategy,  es- 
timate the  costs,  and  document  the  support 

systems  that  would  be  required  to  obtain 

specified  benefits  from  large-scale  summer 
work  programs  in  natural  environments  for 

youth. Another  challenge  is  research  related  to  the 

public  policy  issues  that  provide  or  don't  provide 
adequate  green  space  for  children.  A  key 
problem  is:  How  shall  we  organize,  control,  and 
coordinate  public  and  private  policies  for  the 
development  of  green  space  for  urban  children 
so  as  to  provide  maximum  opportunities  at  least 
cost?  Or  to  phrase  the  question  another  way: 
What  kind  of  quasi-public  structure  would  best 
meet  the  needs  for  effective  use  of  green  space 
for  children? 

Next,  what  equitable  and  effective  kinds  of  j 
taxation  and  zoning  would  best  support  an  ur- 

ban land-use  policy  that  would  provide  adequate ) 
natural  environments  for  urban  children? 

Another  research  question:  What  means  of* 
public   involvement   work   best   in  developing 
green  space  for  urban  children? 

In  what  areas  is  compromise  most  acceptable 
in  conflicts  between  the  use  of  natural  en- 

vironments for  children  versus  other  social 
needs? 
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How  can  urban  children's  needs  for  green  natural  environments  for  children  was  going  to 
space  be  integrated  with  other  urban  land-use  be  easy.  This  symposium  has  laid  the  founda- 
goals?  tion  for  beginning  the  needed  research.  To  com- 

As  you  can  see  from  this  brief  but  somewhat  plete  the  task,  we  need  to  heed  the  advice  of 
comprehensive  list  of  research  questions  that  Mother  Scott  (an  83-years-young  blues  singer 
evolved  from  the  sessions  I  attended,  the  related  and  Washington  Grey  Panther  who  performed 

research  tasks  seem  monumental  and  extremely  during  one  of  the  sessions),  "No  matter  how 
challenging.   No  one  said,  however,  that  the  tough  the  problem,  be  the  labor  large  or  small,  if 

research    required    for    programs    to    provide  a  task  is  once  begun,  keep  on  goin'." 
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"Environmental  education  programs  for  children  are 
often  based  on  what  we  think  adults  need  to  know.  This 
is  a  worthy  goal;  however,  the  approach  to  attaining  it 

must  be  tailored  to  the  child's  changing  level  of  com- 
prehension" -  George  H.  Moeller 
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Research  Priorities  in  Environmental 
Education 

by  GEORGE  H.  MOELLER,  Program  Coordinator,  Pinchot 
Institute  of  Environmental  Forestry  Research,  USDA  Forest 
Service,  Northeastern  Forest  Experiment  Station. 

ABSTRACT.  Although  natural  processes  operate  in  urban  areas, 
they  are  difficult  to  observe.  Much  discussion  during  the 

symposium-fair  was  devoted  to  finding  ways  to  improve  urban 

children's  environmental  understanding  through  environmental 
education  programs.  But  before  effective  environmental  education 

programs  can  be  developed,  research  is  needed  to:  test  the  effec- 
tiveness of  various  approaches  to  teaching  environmental  educa- 

tion in  relation  to  differences  among  children;  help  define  testable 

program  goals  that  relate  to  a  child's  level  of  comprehension; 
develop  better  methods  of  training  teachers  and  administering  en- 

vironmental education  programs;  and  identify  ways  to  use 
elements  found  in  the  urban  environment  to  foster  an  understand- 

ing of  environmental  concepts. 

Q  NCE  UPON  A  TIME,  not  so  very  long  ago, 
the  relatively  undisturbed  natural  environ- 

ment lay  at  the  doorstep  of  the  "urban"  resident. 
To  experience  nature,  all  that  was  required  was 
to  stand  on  pnes  toes  and  peak  over  a  stone 
fence,  hedge,  or  city  gate.  By  necessity,  an  un- 

derstanding of  natural  processes  was  an  in- 
tegral part  of  life.  Little  had  to  be  done  to  for- 

mally "educate"  the  maturing  child  about  his 
place  in  the  natural  world.  Very  often  survival 

depended  on  how  well  "environmental 
education"  lessons  were  learned. 

The  urban  resident  of  today,  even  after  climb- 
ing to  the  top  of  the  highest  skyscraper,  may  get 

only  a  fleeting  glimpse  of  nature.  The  same 
natural  processes  are  still  operating  all  around 
him  but  they  are  harder  to  see  because  they  are 
less  dramatic  and  their  effects  less  immediate. 
The  contemporary  urban  resident  has  become 
increasingly  divorced  from  the  natural 
framework  of  trees,  forests,  fields,  and  natural 
processes  that  were  an  integral  part  of  the 
developmental  environment  of  earlier 
generations.  The  effects  that  this  separation 
from  nature  may  have  on  todays  urban  children, 
in  terms  of  their  psychological  development. 

self-concept,  and  preparation  for  responsible 
citizenship,  are  not  known. 
The  trend  toward  increasing  urbanization 

cannot  be  reversed.  But  as  demonstrated  during 

sessions  of  this  symposium-fair,  a  great  deal  can 
be  done  to  foster  the  urban  child's  understand- 

ing of  natural  processes.  These  processes  still 
operate  in  cities,  but  they  are  much  less  obvious 
than  in  years  past.  We  can  no  longer  expect 
children  to  understand  their  place  in  the  natural 
world  intuitively,  without  assistance. 

Because  of  the  trend  toward  separation  from 
natural  processes,  some  kind  of  environmental 
education  has  become  a  basic  need  for  the  urban 

child.  Without  background  knowledge  and  un- 
derstanding of  the  natural  world,  and  a  concept 

of  their  place  in  that  world,  urban  children  will 

not  be  prepared  to  make  the  complex  en- 
vironmental decisions  that  they  will  be  forced  to 

make  as  responsible  adults.  Environmental 
education  should  not  be  treated  as  a  luxury  in 
modern  education  systems.  Environmental 

education  is  vital  to  man's  ultimate  survival  as 
well  as  to  maintaining  and  improving  the 

present-day  quality  of  life  (Pullias  1968).  It  is  of 
utmost  importance  that  environmental  educa- 
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tion  programs  be  carried  out  universally  and 
that  they  be  carried  out  properly. 

The  introduction  of  environmental  education 

programs  into  the  Nation's  schools  is  progress- 
ing at  an  unsteady  rate.  According  to  a  recent 

report  of  the  National  Center  for  Educational 
Statistics,  United  States  Office  of  Education, 

"18  percent  of  the  23.9  million  elementary  school 
pupils,  and  9  percent  of  17.2  million  secondary 

school  pupils"  were  enrolled  in  environmental 
courses  in  1970  (Science,  Mathematics,  and  En- 

vironmental Information  Center  1972).  Most  en- 
vironmental education  programs  were  in  subur- 

ban and  rural  school  systems.  In  a  study  con- 
ducted by  the  National  Education  Association 

(1970),  only  11  percent  of  the  Nation's  schools 
with  enrollments  of  1000  or  more  (schools  that 
account  for  90  percent  of  all  public  school  pupils) 
were  found  to  carry  out  environmental  educa- 

tion programs  that  met  the  National  Education 

Association's  criteria.  While  a  few  areas  of  the 
country  have  excellent  records  of  achievement 
in  developing  environmental  education 
curricula,  most  have  had  no  central  leadership 
or  coordinated  effort.  Environmental  education 
programs  are  most  often  the  result  of  one 

teacher's  awareness,  enthusiasm,  and  dedica- tion. 

This  lack  of  support  is  indeed  sad.  It  is  ex- 
tremely important  that  environmental  educa- 

tion programs  be  universally  introduced  in  the 

Nation's  public  schools— particularly  in  urban 
schools.  The  favorable  environmental  attitudes 

that  result  from  such  programs  would  help  peo- 
ple make  the  wide  range  of  environmental 

decisions  they  face  in  everyday  life,  but  the 
greatest  benefit  might  be  realized  at  the  polls 
(Schoenfield  1971).  Just  as  every  citizen  is 
affected  by  environmental  degradation,  all  have 
the  opportunity  to  take  part  in  the  national 
decision-making  process  through  their  votes. 
Efforts  of  government  agencies,  private  enter- 

prise, and  conservation  groups  cannot  succeed 
in  achieving  and  maintaining  a  wholesome  en- 

vironment without  the  firm  support  and  un- 
derstanding of  the  citizenry  (Conservation 

Foundation  1963).  As  a  National  Audubon 

Society  report  (1967)  so  well  expressed  it,  "Peo- 
ple will  not  safeguard  what  they  do  not  know, 

let  alone  what  they  do  not  understand.  They  will 
not  protect  or  treat  kindly  what  they  do  not  ap- 

preciate". During  the   past   2  days   it   has   been   my 

pleasure  to  listen  to  34  speakers— educators, 
practitioners,  and  theoreticians — who  shared 
their  experience  and  knowledge  about  the 
development  of  environmental  education 
programs.  The  active  participation  of 
Washington,  D.C.,  elementary  school  children 
added  a  sense  of  reality  to  these  discussion 
sessions.  Topics  ranged  from  the  relationship 
between  nature  appreciation  and  child  develop- 

ment to  practical  techniques  for  introducing 
children  to  environmental  concepts.  I  will 
attempt  to  summarize  what  I  perceived  as  some 
of  the  major  problem  areas  for  environmental 
education  research  that  were  suggested  during 
the  discussion  sessions.  I  must,  however,  cau- 

tion that  what  follows  is  only  a  partial  listing. 
Continual  evaluation  and  much  more  input  are 
needed  if  we  are  to  organize  a  research  package 
on  which  to  base  the  design  of  comprehensive 
environmental  education  programs. 

In  her  remarks  at  the  first  session  of  this 

symposium-fair,  Margaret  Mead  stated,  "We 
don't  know  what  children  do  at  different  stages. 
The  child  as  a  universal  concept  is  largely  a 

myth".  She  argued  that  the  needs  of  children 
vary — across  cultures,  regionally,  between  ur- 

ban, suburban,  and  rural  areas,  and  even  from 
neighborhood  to  neighborhood.  Although  these 
differences  are  recognized,  we  tend  to  develop 
standardized  approaches  to  teaching  about  the 
environment.  Research  should  be  done  to 
evaluate  the  effectiveness  of  various  approaches 
to  teaching  environmental  education  in  relation 
to  sociocultural  and  regional  differences  among 
children. 

Environmental  education  programs  for 
children  are  often  based  on  what  we  think 
adults  need  to  know.  This  is  a  worthy  goal; 
however,  the  approach  to  attaining  it  must  be 

tailored  to  the  child's  changing  level  of  com- 
prehension. As  pointed  out  during  the 

symposium-fair,  an  adult  philosophy  cannot 
easily  be  reconciled  with  that  of  a  child.  In  most 
sciences  we  have  a  pretty  good  idea  about  what 
needs  to  be  known  and  how  to  measure  learning 

progress  quantitatively  .  But  a  child's  progress 
in  understanding  environmental  concepts  can- 

not easily  be  measured  because  goals  are  stated 
in  adult  terms  and  we  do  not  have  precise 
measuring  devices.  A  child  may  be  taught  to 
differentiate  different  kinds  of  tree  leaves,  but 
we  must  ask  ourselves  if  this  achievement 

represents  a  successful  environmental  educa- 
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tion  effort.  Environmental  education  involves 

more  than  the  transfer  of  knowledge — it  in- 

volves the  child's  comprehension  of  his  place  in 
the  natural  world  around  him.  If  environmental 
education  is  to  achieve  an  adult  goal,  it  is 
necessary  to  break  down  this  goal  into  subgoals 

that  correlate  with  the  child's  level  of  com- 
prehension. Research  should  be  undertaken  to 

help  define  these  goals. 
First,  however,  the  goals  of  environmental 

education  need  to  be  operationally  defined. 
Unless  this  is  done,  it  will  be  impossible  to 
evaluate  the  progress  of  an  environmental 
education  effort.  Part  of  an  operational  goal 
definition  for  environmental  education  needs  to 

be  knowledge  transfer.  But,  as  pointed  out  in 
the  previous  paragraph,  knowledge  acquisition 
does  not  necessarily  bring  greater  environmen- 

tal understanding.  A  more  desirable  goal  of  en- 
vironmental education  is  to  foster  favorable  en- 
vironmental attitudes — a  longer  lasting  dimen- 

sion of  personality.  Once  goals  have  been 
operationally  defined,  research  can  develop 
methods  of  measuring  change  in  environmental 

attitudes  that  result  from  exposure  to  en- 
vironmental education. 

Teaching  about  the  environment  is  a  relative- 
ly new  undertaking.  The  environmental 

educator  should  have  a  background  in  biological 
and  social  sciences  as  well  as  in  the  philosophy 
of  education.  Educational  programs  to  provide 
this  background  are  now  just  being  organized. 
Although  there  is  great  enthusiasm  for  teaching 
environmental  education,  little  is  known  about 
the  combination  of  talents  needed  to  teach  it 
effectively.  When  research  has  identified  these 
talents,  it  can  help  design  programs  for 
educating  the  environmental  educator.  Basic 
research  is  also  needed  to  study  the  process  of 
environmental  education — who  should  teach  it, 
how  should  it  be  taught,  and  what  materials  and 
methods  are  best  to  foster  an  understanding  of 
environmental  concepts. 

A  related  issue  is  that  little  agreement  has 
been  reached  on  whether  environmental  educa- 

tion should  be  taught  as  a  distinct  subject  or 
whether  all  teaching  should  be  done  en- 

vironmentally. Although  this  question  has  no 
absolute  answer,  research  into  the  process  of  en- 

vironmental information  exchange  would  help 
to  identify  consequences  of  alternative  ap- 

proaches to  teaching  environmental  concepts. 
The  administrative  organization  of  systems 

for  exchanging  environmental  information  also 
needs  research.  For  example,  what  are  the  roles 
of  nature  centers,  schools,  and  other  supportive 
institutional  services  (libraries,  television, 

periodicals,  the  greater  "community",  etc.)  in  an 
integrated  environmental  education  program?  A 
symbiotic  relationship  may  develop  among 
these  institutions  that  will  lead  to  a  more  ef- 

ficient environmental  information  exchange 
system.  A  related  research  problem  is  the  need 
to  determine  how  environmental  education 
programs  can  best  be  incorporated  into  existing 
educational  systems. 
How  should  environmental  education  be 

taught?  The  materials  available  for  teaching  en- 
vironmental educaton  vary  widely,  as  do  in- 

structional techniques  among  educators.  Yet  lit- 
tle research  has  been  done  to  determine  the  in- 

formational needs  of  environmental  educators 

in  different  institutional  and  geographic  set- 
tings. During  these  sessions,  many  innovative 

approaches  to  teaching  environmental  educa- 
tion have  been  discussed.  Very  few  of  these  have 

had  their  influence  on  children's  environmental 
attitudes  quantitatively  evaluated.  Basic 
research  is,  therefore,  needed  to  identify  the 
educational  techniques  that  are  most  effective 

in  influencing  children's  environmental  at- titudes. 
Research  is  needed  to  find  out  how  children 

grasp  environmental  concepts.  This  research 

must  take  into  consideration  the  children's 
different  conceptual  abilities  at  different  ages, 
their  past  and  present  experiences,  and  their 
home  and  surrounding  environments.  Par- 

ticular emphasis  should  be  placed  on  developing 

programs  in  relation  to  children's  ability  to  con- 
ceptualize and  grasp  environmental  concepts. 

The  preceding  discussion  of  research  needs 
relates  generally  to  all  environmental  education 
efforts.  The  special  circumstances  that  confront 
environmental  educators  in  urban  areas — lack 

of  opportunity  to  experience  nature,  lack  of  in- 
centive to  do  so,  etc. — require  that  some 

research  be  conducted  specifically  within  urban 
areas.  Even  though  the  modern  city  masks  and 
dominates  nature  it  still  offers  many  oppor- 

tunities for  environmental  education.  Research 
can  help  to  identify  these  opportunities.  We 
often  try  to  transpose  urban  children  from  their 
home  environments  to  the  country,  hoping  that 

the  exposure  to  nature  will  change  their  at- 
titudes when  they  return  home.  This  practice  is 
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based  on  the  assumption  that  if  we  can  get 
children  to  the  country,  they  will  somehow 
assimilate  all  of  the  values  of  nature.  Urban 
children  spend  most  of  their  lives  in  the  city, 
and  most  will  remain  there  for  their  entire  lives. 
Therefore,  the  city  is  the  best  place  to  teach 
them  environmental  concepts.  For  example, 
what  better  place  is  there  than  the  city  to  study 
water  and  air  pollution?  Research  can  help  to 

identify  and  catalog  opportunities  for  en- 
vironmental education  in  urban  settings.  Where 

appropriate  teaching  materials  cannot  be  found, 
reasonable  substitutes  can  be  located.  Research 
can  help  to  identify  materials  in  urban  areas 
that  could  be  used  to  teach  the  environmental 

processes  that  are  now  taught  only  in  rural  set- 
tings. 

A  critique  of  research  needs  in  environmental 
education  would  not  be  complete  without  men- 

tion of  the  difficulties  involved.  Existing 
research  tools  will  have  to  be  adapted  and  new 
tools  developed.  New  experimental  designs  will 
have  to  be  invented  and  tested.  Research 

techniques  for  studying  children's  attitudes  will 
have  to  be  refined.  The  administrative  problems 
often  encountered  in  conducting  research  in 
highly  structured  institutions  such  as  the  public 
schools  will  have  to  be  overcome.  The  coopera- 

tion and  support  of  school  administrators  is  ab- 
solutely necessary  for  success  of  an  environmen- 

tal education  research  effort. 
I  have  outlined  just  a  few  of  the  major 

research  needs  that  were  suggested  during  the 

environmental  education  sessions  at  this 

symposium-fair.  The  list  is  far  from  complete. 
But  if  research  attention  can  be  devoted  to  at 
least  a  few  of  the  problem  areas  defined  here, 
environmental  education  will  be  much  closer  to 
accomplishing  the  goals  set  forth  by  Caldwell 

(1970): 

'To  improve  the  human  environment,  both  men  and 
politics  must  be  improved.  Men  make  politics; 
political  institutions  influence  human  behavior;  but 
behavior  is  also  influenced  by  attitudes,  beliefs,  and 
values.  Purposeful  shaping  of  the  environment  in- 

volves the  purposeful  shaping  of  outlooks  on  life.  The 
quality  of  the  future  environment  depends,  therefore, 
upon  the  shaping  of  attitudes,  beliefs,  and  values 

through  present  education". 
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APPENDIX  A 
SYMPOSIUM -FAIR  PROGRAM 

MONDAY,  MAY  19 

5:00  -  6:00  P.M.  RECEPTION 

Background  music  by  JESSE  PESSOA,  Brazilian  harpist. 

6:00 -7:30  P.M.  WELCOME  DINNER 

7:30 -7:45  P.M.  GREETINGS! 

Toastmaster:  E.  L.  SHAFER,  USDA  Forest  Service.  RODNEY  TILLMAN,  Dean,  School  of 
Education,  The  George  Washington  University.  ROGER  LOCANDRO,  Dean,  Cook  College, 
Rutgers  University.  WILLIAM  H.  SMITH,  President,  Consortium  for  Environmental  Forestry 
Studies,  Pinchot  Institute.  REXFORD  A.  RESLER,  Associate  Chief,  USDA  Forest  Service. 

8 -9:30  P.M.  EVENING   EVENT 
Opening  Talk:  MARY  CONWAY  KOHLER,  Director,  National  Commission  on  Resources  for  Youth. 

"The  Weeds  Asserting  Themselves"— KATHLEEN  SPIVACK.  Poets  and  children  look  at  the natural  environment. 

TUESDA  Y,  MA  Y  20 

9  A.M.  -  5:00  P.M.  The  Value  of  Natural  Environments  in  Human  Development 
Coordinators:  ROGER  HART  AND  MAYER  SPIVACK 

The  day's  discussions  began  with  personal  reflections  on  early  childhood.  Two  papers  were  dis- 
cussed by  a  panel  constituted  to  assist  in  generating  discussion. 

9:00-9:45  A.M.  "Early    Childhood   Playscapes   from   Memory"    —   introduced   by FLORENCE  LADD. 

9:45  - 10:30  A.M.  "Experience  and  Appreciation"  —  YI-FU  TUAN. 

10:30  - 12:00  Noon  Panel  Discussion 
ALAN  GUSSOW,  Friends  of  the  Earth,  Congers,  New  York. 
ROGER  HART,  Environmental  Psychology  Program,  City  University  of  New  York,  Graduate 
Center. 

FLORENCE  LADD,  environmental  psychologist,  Harvard  University. 
KARL  LINN,  landscape  architect  and  psychologist,  Louisville,  Kentucky. 
MARGARET  MEAD,  cultural  anthropologist,  American  Museum  of  Natural  History,  New  York. 
HAROLD  SEARLES,  M.D.,  psychoanalyst,  Washington,  D.C. 
PAUL  SHEPARD,  teacher  and  writer,  Pitzer  College,  Claremont,  California. 

MAYER  SPIVACK,  Director  of  Environmental  Design  and  Analysis  Unit,  Laboratory  of  Com- 
munity Psychiatry,  Harvard  Medical  School. 

YI-FU  TUAN,  Department  of  Geography,  University  of  Minnesota,  Minneapolis. 

1:30  -  2:00  P.M.  "The  Role  of  Place  in  Human  Development"— PAUL  SHEPARD. 
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2:00  -  5:00  P.M.  Panel  Discussion 

8:00  - 10:30  P.M.  Film  Presentation  and  Discussion 

"Myth  of  Naro",  "Bitter  Melons",  and  other  sequences  filmed  by  TIMOTHY  ASH  and  JOHN 
MARSHALL,  Documentary  Educational  Resources,  Center  for  Documentary  Anthropology, 
Sommerville,  Massachusetts. 

WEDNESDA Y,  MA Y 21  DAY'S  0 VER VIEW 

9:00  - 12:00  Noon  FOUR  PARALLEL  DISCUSSION  SESSIONS 
I.  Theory  and  Research 

II.  Education 
III.  Community  Approaches 

IV.  Children's  Design  and  Planning 

12:00  Noon  -  2:30  P.M.  PICNIC  LUNCH  at  Mt.  Vernon  College. 

A  participatory  recreation  program  was  offered  by  New  Games  Foundation,  San  Francisco, 
California. 

2:30  -  5:00  P.M.  FOUR  PARALLEL  DISCUSSION  SESSIONS 
(Continued) 

8:00  -  9:30  P.M.  EVENING  PROGRAM 

"Being  Present",  an  evening  with  PETER  CHERMAYEFF,  architect,  and  JANE 
CHERMAYEFF,  painter,  co-producers  of  Elephant,  Lion,  Zebra,  Cheetah,  and  Giraffe  films. 

Musical  "Jam  Session"  by  volunteers,  coordinated  by  RAY  LORENZO. 

/.  THEORY  AND  RESEARCH  ON  CHILDREN  AND  THE  NATURAL  ENVIRONMENT 

Overall  Coordinator:  RUTH  HAMILTON  ALLEN 

9:00  -  9:30  A.M.  "Children's  Conception  of  the  Natural  World",  Introduction  to  an  on- 
going workshop.  ELEANOR  DUCKWORTH,  the  Atlantic  Institute, 

Halifax,  N.S.,  Canada. 

9:3011:00  A.M.  Teenagers  and  the  Natural  Environment:  Challenge  and  Tranquility 
Coordinator:  RACHEL  KAPLAN 

Research  on  the  effects  of  summer  outdoor  programs  and  the  psychological  values  of  wilderness 
experience. 

"An  Outdoor  Challenge  Program  as  a  Means  of  Enhancing  Mental  Health"— ROBERT  A. 
HANSON,  Community  Mental  Health  Center  for  Alger  and  Marquette  Counties,  Marquette, 
Michigan. 

"Summer  Outdoor  Programs:  Their  Participants  and  Their  Effects"— RACHEL  KAPLAN,  De- 
partment of  Psychology,  University  of  Michigan,  Ann  Arbor. 

"Tranquility  and  Challenge  in  the  Natural  Environment"— STEPHEN  KAPLAN,  Depart- 
ment of  Psychology,  University  of  Michigan,  Ann  Arbor. 
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11:00  - 12:00  Noon  Research  with  Urban  Youth 
Coordinator:  RUTH  HAMILTON  ALLEN 

"City  Kids  in  the  Absence  of  .  . .  "—FLORENCE  LADD,  Department  of  City  Planning,  Harvard 
University. 

"Urban  Youth  in  Natural  Environments:  A  Field  Study  of  Social  Ecology,  Behavior,  and 
Social  Networks  in  Six  Camping  and  Conservation  Programs"— RUTH  HAMILTON  ALLEN, 
Council  of  Governments,  Washington,  D.C. 

2:30 -3:30  P.M.  "WILD:    Wilderness   Incentive   Learning  Development   Project"— 
JOHN  PARTINGTON,  Assistant  Professor,  Department  of  Psy- 

chology, Carlton  University,  Ottawa,  Ontario,  Canada. 

3:30  -  5:00  P.M.  Experiencing  Nature 
Coordinator:  DAVID  SEAMON 

"Revering  Natures  'Unassuming  Things':  Wordsworth's  and  Goethe's  Experience  of  the  Natural 
World— Implications  for  Modern  Men  and  Women"— DAVID  SEAMON,  Clark  University, 
Worcester,  Massachusetts. 

'The  Value  of  Natural  Settings  in  Self-Environment  Mergence"— NATALIA  KRAWETZ, 
Environmental  Psychology  Program,  City  University  of  New  York. 

Commentary  by: 

EMILIE    O'MARA,    Environmental    Psychology   Program,    City   University    of   New    York, Graduate  Center. 

YI-FU  TUAN,  Department  of  Geography,  University  of  Minnesota. 

II.  EDUCATION 
Overall  Coordinator:  BEVERLY  DRIVER 

9:00-  11:00  A.M.  Possibilities  and  Challenges  of  Environmental  Education  for  Urban 
Children  and  Youth 

Coordinator:   BEVERLY  DRIVER,  Rocky  Mountain  Forest  and 
Range  Experiment  Station,  USDA  Forest  Service,  Fort  Collins, 
Colorado. 

"Possibilities  and  Challenges  of  Environmental  Education  for  Inner-City  Children"— RONALD 
GREENWALD,  Environmental  Education,  USDA  Forest  Service,  Washington,  D.C.  and 
ERNEST  MACDONALD,  Environmental  Education,  Pacific  Northwest  Region,  USDA  Forest 
Service,  Portland,  Oregon. 

"Integrating  Environmental  Education  into  Urban  Kindergarten  through  Twelfth  Grade 
Curricula"— PAUL  NOVAK,  Environmental  Education  Program,  University  of  Michigan,  Ann 
Arbor. 

"Review,  Critique,  and  Synthesis"— PAUL  YAM  BERT,  Department  of  Forestry,  Southern 
Illinois  University,  Carbondale,  Illinois. 

11:00  - 12:00  Noon  Innovative  Public  School  Approaches 
Coordinator:  BEVERLY  DRIVER 
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"Field  Trips  for  Urban  Children"-MARION  CARPENTER  and  CAROL  ROBBINS,  Wave  Hill 
Center  for  Environmental  Studies,  Bronx,  New  York. 

"Urban,  Suburban,  and  Rural  Children  Explore  Local  Communities"— CASEY  MURROW, 
Environmental  Studies  Coordinator,  Deerfield  Valley  Elementary  School,  Wilmington, 
Vermont. 

"A  Child  Shall  Lead  Them:  The  First  Urban  Soil  Survey"-ERNEST  L.  MOODY  and  HORACE 
SMITH,  USDA  Soil  Conservation  Service,  Washington,  D.C. 

2:30  -  3:30  P.M.  "Gardening  in  the  Public  Schools"— PETER  WOTOWEIC,  Supervisor, 
Horticultural  Education,  Cleveland,  Ohio,  Public  Schools. 

"Encounters  with  Ecology  on  the  School  Grounds  of  the  District  of  Columbia  Public  Schools"— 
SYLVIA  K.  SHUGRUE,  Coordinator,  Beautification  and  Ecology  Program,  Washington,  D.C. 
Public  Schools,  and  WILLIAM  T.  WEBB,  JR.,  Communications  and  Community  Relations, 
Washington,  D.C,  Public  Schools. 

3:15  -  4:45  P.M.  Natural  Science  Centers:  A  Critical  Assessment 
Coordinator:  JOHN  RIPLEY  FORBES,  Natural  Science  Center  for 
Youth  Foundation,  New  Canaan,  Connecticut. 

A  Panel  Discussion  and  critical  assessment  of  children's  natural  science  centers,  children's  sec- 
tions of  natural  history  museums,  and  community  nature  centers. 

CATHERINE  PESSINO,  The  Natural  Science  Center,  American  Museum  of  Natural  History, 
New  York  City. 

ECKLEY  MACKLIN,  Program  Coordinator,  West  Rock  Nature  Recreation  Center,  New  Haven, 
Connecticut. 

SALLY  MIDDLE  BROOKS,  "The  Nature  Shop",  Boys  Club  of  New  York,  Harlem,  New  York. 

FLETCHER   A.   SMITH,   Program   Manager,   Outreach   Services,  Anacostia  Neighborhood 
Museum,  Smithsonian  Institution,  Washington,  D.C. 

4:45  -  6:00  P.M.  Teacher  Materials  Development 
Coordinator:  DAVID  HOUSTON 

"The  Wonders  of  Nature"— EDWARD  SHARON,  State  and  Private  Forestry,  USDA  Forest 
Service,  Albuquerque,  New  Mexico. 

"The  Game  of  the  Environment:  An  Illustrative  Approach  to  Teaching  Environmental  Relation- 
ships"—DAVID  R.  HOUSTON,  Northeastern  Forest  Experiment  Station,  USDA  Forest  Service, 

Hamden,  Connecticut. 

"Measuring  Environmental  Attitudes  of  Elementary  School  Students"— JOHN  C.  BENJAMIN, 
National  Park  Service,  GEORGE  H.  MOELLER,  Northeastern  Forest  Experiment  Station, 
USDA  Forest  Service,  and  DOUGLAS  A.  MORRISON,  SUNY  College  of  Environmental 
Science  and  Forestry  at  Syracuse  University. 
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III.  COMMUNITY  APPROACHES  TO  ENVIRONMENTAL  QUALITY  FOR  CHILDREN 

9:00  - 10:30  A.M.  Adult 's  Views  of  Urban  Children 's  Environments 
Coordinator:  LOIS  MARK  STALVEY 

"Children's  Health  in  Urbania"— L.  RIDDICK  LYNCH,  Department  of  Health  Sciences,  Jersey 
City  State  College,  Jersey  City,  New  Jersey. 

"The  Urban  Child:  Getting  Ready  for  Failure"-LOIS  MARK  STALVEY,  Philadelphia, 
Pennsylvania. 

"Encouraging  Teachers  to  Understand  the  Neighborhood  Environment  of  their  Children"— 
ELLEN  JACOBS,  Preschool  Education,  Sir  George  Williams  Campus  of  Concordia  University, 
Montreal,  Canada. 

10:30  - 12:00  Noon  Washington,  D.  C,  Teenagers  Views  of  their  Natural  Environment 
Coordinator:  A.  LA  VERNE  DICKERSON 

Teenagers  from  the  Washington,  D.C.,  High  schools  (under  the  auspices  of  the  YMCA)  presented 
a  video  tape  of  their  perceptions  of  their  environment  as  a  stimulus  for  discussion. 

"Growing  Along  with  Your  Environmenf'-STUART  DENNISTON,  BERNARD  SPRIGGS, 
and  CARLOS  REYES,  Washington,  D.C. 

"Cityscape'-JOSEPH  MASSENBERG,  JR.,  MARIKO  MOORE-KAWAGUCHI,  and  ROX- 
ANNE  DOYE,  Western  High  School,  Washington,  D.C. 

2:30  -  5:00  P.M.  Children's  Urban  Gardens:  A  Tool  for  Environmental  Enlightenment 
Coordinator:  CHARLES  LEWIS 

"People-Plant  Interaction  Program  of  the  American  Horticultural  Society"— CHARLES  LEWIS, 
Horticulturalist,  Morton  Arboretum,  Lisle,  Illinois. 

"Vegetable  Gardens:  A  Tool  for  Environmental  Education"— BARBARA  SHALUCHA,  Direc- 
tor, Hilltop  Garden  Program,  Department  of  Botany,  University  of  Indiana. 

"Gardening  with  Children  in  the  Inner  City"— VIRGINIA  BEATTY,  Urban  Specialist,  Chicago 
Horticultural  Society,  Chicago,  Illinois. 

"Washington  Youth  Gardens"— WILLIAM  C.  HASH,  Director,  Washington  Youth  Gardens 
Program,  Department  of  Recreation,  Washington,  D.C. 

IV.  CHILDREN'S  ENVIRONMENTAL  RESOURCES  AND  THE  ROLE  OF  DESIGN  AND 
PLANNING 

Overall  Coordinator:  ROBIN  MOORE 

9:00 -10:00  A.M.  "Children's    Imagination,    Play,    and    Games"- BRIAN    SUTTON- 
SMITH,  Developmental  Psychology  Progi'am,  Teachers  College, 
Columbia  University. 

10:00  - 10:30  A.M.  Introduction  to  the  Child-Designed  "Our  City  "  Walking  Tour 
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Children  of  STEVENS  ELEMENTARY  SCHOOL,  with  SIMON  NICHOLSON,  The  Open  Univer- 
sity, Oxford,  England,  MARK  FRANCIS,  RAY  LORENZO,  and  ROGER  HART. 

10:30  A.M. -4:00  P.M.  Children's  Environmental  Resources  in  Urban,  Suburban,  or  Rural Settings 
Coordinator:  ROGER  HART 

"Preadolescent's  Access  to  and  Use  of  the  City's  Resources"— STEPHEN  CARR,  Arrow  Street,  Inc., 
Cambridge,  Massachusetts. 

"The  Use  of  Natural  Elements  by  City  Children:  A  Case  Study  in  Participatory  Research"— 
MARK  FRANCIS  and  RAYMOND  LORENZO,  Urban  Design  Program  and  Department  of  City 
Planning,  Graduate  School  of  Design,  Harvard  University. 

"Children's  Environmental  Resources  in  New  York  City"— ALAN  SOMMERMAN,  GWEN 
HAMLIN,  and  FRED  WHEELER,  Environmental  Psychology  Program,  Graduate  Center,  City 
University  of  New  York. 

"Children's  Use  of  the  Environment  in  Baltimore"— PENNY  WILLIAMSON,  Baltimore  City 
Planning  Department. 

"Children's  Outdoor  Activities  in  a  Suburban  Residential  Setting"— JIM  AIELLO,  Department 
of  Geography,  Syracuse  University. 

"Children's  Environmental  Resources  in  a  Small  New  England  Town"— ROGER  HART,  En- 
vironmental Psychology  Program,  Graduate  Center,  City  University  of  New  York. 

4:00  -  5:00  P.M.  Making  Things  and  Places  in  Natural  Spaces 

"Green  Fun"— MARYANNE  GJERSVIK,  artist,  photographer,  and  author.  Riverside, Connecticut. 

"Children's  Buildings  in  a  New  England  Village"— ROGER  HART,  Environmental  Psy- 
chology Program,  Graduate  Center,  City  University  of  New  York. 

"Children's  Sand  Buildings"— PAT  LOHEED,  Girl  Scouts  of  the  United  States  of  America, 
Boston,  Massachusetts. 

THURSDA  Y,  MA  Y  22  DA  YS  0  VER  VIEW 

9:00  - 12:00  Noon  FOUR  PARALLEL  DISCUSSION  SESSIONS 
I.  Theory  and  Research 

II.  Education 
III.  Community  Approaches 

IV.  Children's  Design  and  Planning 

1:30  -  6:00  P.M.  FOUR  PARALLEL  DISCUSSION  SESSIONS  (Continued) 

8:00  - 10:00  P.M.  RECEPTION  (Including  oldtime  country  dancing  with  fiddles,  banjos, 
flutes,  and  dulcimers,  staged  by  CLAIR  REININGER.  JESSE 
PESSOA,  harpist,  played  on  the  Terrance  from  8:00  to  9:30  P.M. 
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I.  THEOR  YAND  RESEARCH  ON  CHILDREN  AND  THENA  TURAL  ENVIRONMENT 
Overall  Coordinator:  RUTH  HAMILTON  ALLEN 

9:00  A.M.  - 12:00  Noon  Children's  Perceptions  oftheNatural  World 
Coordinator:  BEVERLY  DRIVER 

"Perceptual  Bases  of  Outdoor  Recreation  Choice  by  Teenagers:  Relationships  Between  Cultural 
and  Environmental  Attributes"— GEORGE  PETERSON,  Department  of  Civil  Engineering, 
Technological  Institute,  Northwestern  University,  Evanston,  Illinois. 

"Urban  Children's  Innate  Capacity,  Not  Ability,  to  Respond  to  Natural  Environments" — 
BEVERLY  DRIVER,  USDA  Forest  Service,  Fort  Collins,  Colorado,  and  PETER  K.  GREENE, 
Recreation  Resources,  Colorado  State  University. 

"Seeing  is  Being"— PHILIP  R.  MERRIFIELD,  Department  of  Educational  Psychology,  New 
York  University. 

"Urban  and  Rural  Children's  Perceptions  of  the  Environment"— BRIAVEL  HOLCOMB, 
Department  of  Geography,  Rutgers  University. 

"Use  and  Perception  of  the  Environment:  Cultural  Developmental  Processes" — MARTIN 
CHEMERS  and  IRVING  ALTMAN,  Department  of  Psychology,  University  of  Utah. 

1:30-  3:00P.M.  Research  Methods  for  Observing  Children  in  Natural  E/nvironments 
Coordinator:  RUTH  HAMILTON  ALLEN 

"Observational  Methods  for  Child- Behavior  Study"— BILL  M.  SEAY,  Department  of  Psychology, 
Louisiana  State  University. 

"Observations  in  Public  Settings"— ROBERT  G.  LEE,  Department  of  Forestry  and  Conserva- 
tion, University  of  California. 

Commentary:  ANNE  ROBERTSON,  Department  of  Psychology,  The  Child  Study  Center, 
Yale  University. 

3:00  -  4:45  P.M.  Nature  and  Children's  Media 
Coordinator:  THOMAS  MORE 

"Attitudes  to  Woods  and  Forests  Carried  in  Children's  Books"— GWEN  HAMLIN  and  NANCY 
DUNCAN,  Environmental  Psychology  Program,  City  University  of  New  York,  and  the  De- 

partment of  Geography,  Syracuse  University. 

"Attitudes  toward  Wildlife  in  Children's  Literature"-THOMAS  MORE,  NEFES,  USDA  Forest 
Service,  Amherst,  Massachusetts. 

"City  and  Country  in  Children's  Books"— LEONARD  MARCUS,  Editor,  Dover  Books,  New 
York. 

"The    Treatment    of    the    Natural    World    in    Popular    Children's    TV"-YONA    NELSON- 
SHULMAN,  SHEREE  WEST,  and  GWEN  HAMLIN,  Environmental  Psychology  Program, 
Graduate  Center  City  University  of  New  York. 

4:45  -  5:45  P.M.  Research  Priorities:  Reflections  and  Summations 
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II.    EDUCATION 

Overall  Coordinator:  BEVERLY  DRIVER 

9:00- 10:00  A.M.  Changing  Philosophies  and  Attitudes  to  the  Role  of  Outdoor  Environ- 
ment in  Child  Education  and  Development 

Placing  contemporary  developments  in  context.  From  the  classical  European  writings  through 

the  American  Transcendentalists  to  the  1970's  revival  and  beyond. 

Coordinator:  CALVIN  W.  STILLMAN,  Department  of  Environmental  Resources,  Cook  College, 
Rutgers  University. 

"Rudolf  Steiner"— JIM  PEWTHERER,  Rudolf  Steiner  Farm  School,  Harlemville,  New  York. 

"Frederich  Froebel"— ROGER  HART,  Environmental  Psychology  Program,  Graduate  Center, 
City  University  of  New  York. 

Commentary:  NEIL  JORGENSEN,  Wheelock  College,  Boston,  Massachusetts. 

10:00  - 10:45  A.M.  The  Tip  of  the  Iceberg 

How  to  establish  a  pilot  program  in  environmental  education  at  the  early  childhood  level,  where 
it  is  really  most  important.  Multimedia  presentation.  ROBERT  LEWIS,  Wildwood  School, 
Aspen,  Colorado. 

10:45  - 11:15  A.M.  Environmental  Education  is  Fun 

HAROLD  STUFFT,  Principal,  and  students,  parents,  and  teachers  of  the  William  Tyler  Page 
Elementary  School,  Silver  Spring,  Maryland. 

11:15  - 12:00  Noon  Developing  Curriculum  Materials  with  Teachers 

CLIFFORD  ANASTASIOU,  Director,  Vancouver  Environmental  Education  Project,  Vancouver, 
British  Columbia. 

1 :30  -  3:00  P.M.  Living  and  Working  Experiences  for  Urban  Children 

JIM  PEWTHERER,  Rudolf  Steiner  Farm  School,  Harlemville,  New  York. 

LAWRENCE  MICKOLIC,  Fresh  Air  Fund,  New  York. 

ELIZABETH  BARKSDALE  and  ERNIE  BELL,  Camping  Program,  Department  of  Recreation, 
Washington,  D.  C. 

FRANK  PRIDEMORE,  Superintendent,  Cotoctan  Mountam  Park,  National  Park  Service,  Thur- 
mont,  Maryland. 

LEON  J.  FISHKIN,  "Johnny  Horizon  Program,"  National  Park  Service,  Washington,  D.  C. 

3:00  -  5:00  P.M.  Living  and  Working  Experiences  for  Urban  Teenagers 
Coordinator:  A.  LA  VERNE  DICKERSON 
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"Team-Building  Among  Children:  Confronting  Passive  Behavior  Through  Outdoor  Experience" 
—FREDERICK  W.  MEDRICK,  Director,  Rocky  Mountain  Center  for  Experiential  Learning, 
Denver,  Colorado. 

"The  Youth  Conservation  Corps  (YCC)  and  the  Natural  Environment"— A.  LAVERNE  DICK- 
ERSON,  NEFES,  USDA  Forest  Service,  Washington,  D.  C. 

"Green  is  for  Growing"— MARY  RHOMBERG,  Girl  Scouts  Council  of  the  Nation's  Capital, 
Washington,  D.  C. 

"Creating  Change"— NICK  PAWLEY,  Outdoor  Learning  Center,  Inc.,  Ottawa,  Ontario,  Canada. 

5:00  -  5:45  P.M.  Edttcational Priorities:  Reflections  and  Summations 

III.    COMMUNITY  APPROA  CHES  TO  ENVIRONMENTAL  QUALITY  FOR  CHILDREN 

9:00  - 10:30  A.M.  European  Approaches  to  Environmental  Education  in  the  City 

A  report  on  changes  in  environment  education,  particularly  community-based  activities  in  the 
United  Kingdom. 

ANTHONY  FYSON,  Co-editor,  BEE  (Bulletin  for  Environmental  Education),  Town  and  Coun- 
try Planning  Association,  London,  England. 

10:30  - 12:00  Noon  Teenager  Participation  in  Changing  the  Urban  Environment 
Coordinator:  MARY  CONWAY  KOHLER,  The  National  Commission 
on  Resources  for  Youth,  New  York. 

Groups  of  high  school  students  and  their  advisors  from  six  environmental  projects  from  the 

New  York  and  Washington,  D.  C.  metropolitan  areas  presented  their  projects,  which  repre- 
sented a  wide  variety  of  urban  community  activities.  The  projects  ranged  from  producing  a 

magazine  dedicated  to  the  local  urban  history  and  culture,  to  using  a  retired  lightship  as  a  base 
for  monitoring  the  marine  environment,  to  teaching  ecology  to  visiting  school  children  and  the 
public.  This  presentation  provided  an  opportunity  to  exchange  ideas  with  the  target  group 
of  this  conference — youth. 

1:30  -  2:15  P.M.  Children  as  Working  Partners  in  a  Self-Reliant  Urban  Neighborhood 

A  discussion  of  the  integration  of  learning,  play,  and  work  in  the  production  of  food,  energy,  and 

"good"  goods. 

DAVID  MORRIS  and  NEIL  SELDMAN,  Institute  for  Local  Self-Reliance,  Washington,  D.  C. 

2:15  -  3:00  P.M.  Science  as  Part  of  the  Everyday  Life  of  Children  in  the  City 

KARL  HESS,  Community  Technology  Warehouse,  Washington,  D.  C. 

3:00-4:30  P.M.  Community/School  Approaches  to  Environmental  Action 

NANCY  WOLF,  Environmental  Action  Coalition,  New  York. 

Communities  and  Schools  Working  with  Children  to  Build  Environments 
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TONY  SHARKEY  and  SHARON  HAYMAN,  Creative  Teaching  Workshop,  New  York. 

4:30-6:00  P.M.  Community  Priorities:  Reflections  and  Summations 

Discussion  led  by  DONALD  KLEIN 

IV.    CHILDREN'S  ENVIRONMENTAL  RESOURCES:  THE  ROLE  OF  DESIGN  AND  PLAN- 
NING 

9:00  A.M.  - 12  Noon  Natural  Spaces  in  Cities:  The  Role  of  City  Planning  and  Design 
Coordinator:  ROBIN  MOORE 

"International  Approaches"— POLLY  HILL,  advisor  on  Children's  Environments  to  the  Cana- 
dian Central  Mortgage  and  Housing  Authority,  Vice-President  of  the  International  Playgrounds 

Association,  Ottawa,  Ontario,  Canada. 

"Changing  School  Yards:  A  Vehicle  for  Environmental  Education"  -  ROBIN  MOORE,  Depart- 
ment of  Landscape  Architecture,  University  of  California,  Berkeley. 

"The  Potential  of  Abandoned  Lots  and  Other  City  No  Places"— JAN  SCHWARZ,  Brooklyn, New  York. 

"How  Some  City  Playgrounds  Work,  or  Don't  Work,  and  Why"— NANCY  LINDAY,  Street  Life 
Project,  New  York. 

"Working  with  Community  Resources  to  Change  Children's  Environments"—  STEEN 
ESBENSEN,  Office  for  Children,  Boston,  Massachusetts. 

Panel  Discussion:  FLORENCE  LADD,  MARK  FRANCIS,  RAY  LORENZO  and  DAVID 

RAPHAEL,  Graduate  School  of  Design,  Harvard  University,  and  IRENE  CHOKO  and  ANNE- 

MARIE  POLLOWY,  Ecole  d'Architecture,  Universite'  de  Montre'al. 

1:30  -  3:00  P.M.  Providing  Recreation  Opportunities  Within  Cities 
Coordinator:  RUTH  HAMILTON  ALLEN 

"The  Value  of  Zoos"-NEIL  CHEEK,  Texas  A  &  M  University. 

"The  Value  of  Washington's  Parks"— BART  TRUSDALE,  Education  Program,  U.  S.  Department 
of  the  Interior,  Washington,  D.  C. 

"Large  City  Public  Recreation  Green  Space  in  the  U.S.A."— WILLIAM  HARTWIG,  MICHAEL 
FOSTER,  and  A.  LA  VERNE  DICKERSON,  Department  of  Human  Kinetics  and  Leisure  Studies, 
George  Washington  University,  and  NEFES,  USDA  Forest  Service,  Washington,  D.  C. 

3:00 -5:00  P.M.  Natural  Spaces  in  Cities:  Priorities,  Reflections,  and  Summations 
Discussion  led  by  LYNNE  GAY,  Cambridge,  Massachusetts. 

FRIDA  Y,  MA  Y23  IMPACT  SESSIONS 

9:00  - 10:00  A.M.  I.    Nature  and  the  City:  Implications  for  Handicapped  Children 
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A  panel  with  expertise  on  the  special  problems  facing  handicapped  children  reviewed  the  dis- 
cussions of  the  previous  3  days  and  debated  their  implications  for  handicapped  children. 

ROBERT  CIPRIANO  and  DONALD  E.  HAWKINS,  Department  of  Human  Kinetics  and  Lei- 
sure Studies,  the  George  Washington  University. 

DENNIS  A.  VINTON,  Department  of  Health,  Physical  Education,  and  Recreation,  University 
of  Kentucky. 

10:00- 11:00  A.M.  II.    Research  Priorities 

Social  and  behavioral  scientists  reviewed  the  proceedings  of  the  Symposium-Fair  and  suggested 
new  research  priorities. 

WILLIAM  BURCH,  Forest  Sociology,  School  of  Forestry  and  Environmental  Studies,  Yale 
University  (Theory  and  Research) 

ELWOOD  L.  SHAFER,  Forest  Environmental  Research,  USDA  Forest  Service,  Washington, 
D.  C.  (Community  Approaches). 

EDWARD  STONE,  Landscape  Architect,  USDA  Forest  Service,  Washington,  D.  C.  (Design  and 
Planning). 

GEORGE  H.  MOELLER,  NEFES,  USDA  Forest  Service,  Upper  Darby,  Pennsylvania  (Educa- 
tion). 

11:00  A.M.  - 12  Noon  III.    Desired  Change  and  Strategies  for  Change  -  Ediocation 

Implications  of  the  conference  for  changes  in  education  practices. 

11:00  - 12  Noon  (Cont.)  A.  LA  VERNE  DICKERSON,  NEFES,  USDA  Forest  Service,  Wash- 
ington, D.  C. 

ANTHONY  FYSON,  Co-editor,  BEE  (Bulletin  for  Environmental  Education),  London,  England. 

12  NOON  - 1:00  P.M.  IV.    Desired  Change  and  Strategies  for  Change  -  Environmental  De- 
sign and  Planning 

POLLY  HILL,  Advisor  on  Children's  Environments  to  the  Canadian  Central  Mortgage  and 
Housing  Authority,  Vice-President  of  the  International  Playgrounds  Association,  Otawa, 
Ontario,  Canada. 

POLLY  HILL  led  a  discussion  of  the  previous  2  days'  perspectives  on  children's  environmental 
resources  in  different  types  of  environments  and  various  innovations  in  design  and  planning 
with  children. 

ONGOING  WORKSHOPS  AND  FIELD  TRIPS 

WEDNESDA  Y  AND  THURSDA  Y,  MA  Y  21  and  22 

Coordinator:  ALAN  KNIGHT,  Biospheres,  Boston,  Massachusetts 

"The  Development  of  the  Child's  Conceptions  of  the  Natural  World  -  The  Work  of  Jean  Piaget 
and  collaborators"— ELEANOR  DUCKWORTH,  The  Atlantic  Institute,  Halifax,  N.  S.,  Canada. 
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"Innovative  Approaches  for  Increasing  Environmental  Awareness"— STEVE  VAN  MATRE. 
Department  of  Leisure  and  Environmental  Studies,  George  Williams  College,  Downere  Grove, 
Illinois,  and  PAUL  YAMBERT,  Department  of  Forestry,  Southern  Illinois  University. 

"Environmental  Autobiography  and  Environmental  Experience  Workshops"— KENNETH 
HELPHAND,  Department  of  Landscape  Architecture,  University  of  Oregon,  and  DAVID  SEA- 
MON,  Department  of  Geography,  Clark  University. 

"City  Nature  Field  Walks"-MARION  CARPENTER  and  CAROL  ROBBINS,  Wave  Hill  Center 
for  Environmental  Studies,  Bronx,  New  York. 

"Child-Designed  City  Trips"— Washington,  D.C.,  School  Children  with  SIMON  NICHOLSON, 
The  Open  University,  Oxford,  England,  ROGER  HART,  Environmental  Psychology  Program, 
Graduate  Center,  City  University  of  New  York,  and  MARK  FRANCIS  and  RAY  LORENZO, 
Graduate  School  of  Design,  Harvard  University. 

"Craft  Techniques"— The  Anacostia  Neighborhood  Museum,  Smithsonian  Institution,  Washing- 
ton, D.  C. 

"Developing  Curriculum  Materials  with  Teachers"— CLIFFORD  ANASTASIOU,  Vancouver 
Environmental  Education  Project,  University  of  British  Columbia. 

CHILDREN'S  RESOURCE  AND  DISCOVERY  ROOM 

Coordinated  by  MARK  FRANCIS  and  RAY  LORENZO,  Graduate  School  of  Design,  Harvard 
University 

EVENTS 

The  Children's  Resource  and  Discovery  room  served  as  a  center  for  kids  and  their  friends  visit- 
ing and  participating  in  the  conference.  It  provided  a  focal  point  for  a  number  of  scheduled 

workshops  with  various  Washington,  D.  C.  elementary  schools.  A  partial  list  of  the  workshops 
includes: 

A  selection  of  interactive  exhibits  from  the  "Discovery  Room  for  Children",  coordinated  by 
PEGGY  MAHOOD,  National  Museum  of  Natural  History,  Washington,  D.  C: 

"Nature  as  a  Source  for  Creative  Activity"— CLIFFORD  PETERSEN,  Indianapolis,  Indiana. 

"Teaching  Nature  through  Song  and  Poetry"-ECKLEY  MACKLIN  and  GARY  AXELROD, 
West  Rock  Nature  Recreation  Center,  New  Haven,  Connecticut. 

"Nature-Related  Games  and  Color  Books  Developed  for  the  National  Park  Service"— DON 
FIELD  and  GARY  MACHLIS,  National  Park  Service  and  the  College  of  Forest  Resources,  Uni- 

versity of  Washington. 

"Making  Things  with  Natural  Elements"— MARYANNE  GJERSVIK,  Riverside,  Connecticut. 

"Innovative  Approaches  for  Increasing  Environmental  Awareness"— STEVE  VAN  MATRE  - 
Department  of  Leisure  and  Environmental  Studies,  George  Williams  College,  Downers  Grove, 
Illinois,  and  PAUL  YAMBERT,  Department  of  Forestry,  Southern  Illinois  University,  Carbondale. 
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"Kids  Building  Kids'  Environments"— SHARON  HYMAN  and  TONY  SHARKEY,  Creative Teaching  Workshop,  New  York. 

A  selection  of  games  from  the  children's  Natural  Science  Center— CATHERINE  PESSINO, 
American  Museum  of  Natural  History,  New  York. 

FILMS 

WEDNESDA  Y  and  THURSDA  Y,  MA  Y  21  and  22 

These  films  were  selected  for  viewing  at  the  Symposium-Fair  by  STEVEN  TOWNSEND,  Gradu- 
ate School  of  Design,  Harvard  University. 

Where  Can  City  Kids  Find  Adventure?  (15  minutes),  by  the  Central  Mortgage  and  Housing  Cor- 
poration. 

Tadpole  Tale  (16  minutes),  by  Universal  Education  and  Visual  Arts. 

A  Sense  of  Place  (1  hour  45  minutes),  by  ALAN  GUSSOW,  Friends  of  the  Earth. 

Where  Do  Creative  Children  Play?  (15  minutes),  by  the  Central  Mortgage  and  Housing  Cor- 
poration. 

Sky  Above  (9  minutes),  by  Pyramid  Films. 

The  Cow  (10  minutes),  by  Church  Films. 

Nature  in  the  City  (13  minutes),  by  Journal  Films. 

A  Garden  for  Everyone  (12  minutes),  by  Contemporary  McGraw-Hill  Films. 

Windy  Day  (10  minutes),  by  Film  Images. 

EXHIBITS 

"Our  Environment"— Exhibits  prepared  by  PATRICIA  A.  COAN,  teacher,  and  her  fifth  grade 
class  from  Stevens  Elementary  School,  Washington,  D.  C,  and  CASEY  MURROW,  Environ- 

mental Studies  Coordinator,  and  students  from  Deerfield  Valley  Elementary  School,  Wilmington, 
Vermont.  In  addition,  SYLVIA  SHUGRUE  coordinated  exhibits  from  numerous  other  area  schools. 

"The  Nature  Center"— American  Museum  of  Natural  History,  New  York. 

"Washington  Youth  Gardens"— Department  of  Recreation,  Washington,  D.  C. 

"People-Plant  Interaction  Program"— American  Horticulture  Society. 

"Children,  Nature,  and  Environmental  Education  in  the  Parks  of  D.  C."— BART  TRUESDALE, 
National  Park  Service,  Washington,  D.  C. 

"The  Use  of  Natural  Elements  and  City  Waste  Materials  for  Children's  Building"— SHARON 
HYMAN  and  TONY  SHARKEY,  Creative  Teaching  Workshop,  New  York. 

Melwood  Horticultural  Training  School,  Upper  Marlboro,  Maryland. 
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Anacostia  Neighborhood  Museum,  Smithsonian  Institution,  Washington,  D.  C. 

Youth  Conservation  Corps  and  Job  Corps— USDA  Forest  Service  and  U.  S.  Department  of  the 
Interior. 

YMCA— ANTHONY  BOWEN,  YMCA,  Washington,  D.  C. 

Vancouver  Environmental  Education  Project — Display  of  their  innovative  teacher-generated 
materials  for  environmental  education. 

PROGRAM  COMMITTEE 

RUTH  HAMILTON  ALLEN,  Council  of  Governments,  Washington,  D.C. 

A.  LA  VERNE  DICKERSON,  USDA  Forest  Service  and  Department  of  Human  Kinetics  and 
Leisure  Studies,  School  of  Education,  The  George  Washington  University,  Washington,  D.C. 

ROGER  HART,  Environmental  Psychology  Program,  Graduate  School  of  the  City  University 
of  New  York.  j 

DONALD  E.  HAWKINS,  Department  of  Human  Kinetics  and  Leisure  Studies.  The  George  i 
Washington  University,  Washington,  D.  C. 

MARY  CONWAY  KOHLER,  The  National  Commission  on  Resources  for  Youth,  New  York. 

GEORGE  H.  MOELLER,  USDA  Forest  Service,  Pinchot  Institute  of  Environmental  Forestry 
Research,  Northeastern  Forest  Experiment  Station,  Upper  Darby,  Pa. 

KARL  LINN,  Louisville,  Kentucky. 

ELWOOD  L.  SHAFER,  USDA  Forest  Service,  Forest  Environment  Research,  Washington,  D.C. 

MAYER  SPIVACK,  Director,  Environmental  Analysis  and  Design  Project,  Laboratory  of  Com- 
munity Psychiatry,  Harvard  Medical  School. 

CALVIN  W.  STILLMAN,  Department  of  Environmental  Resources,  Cook  College  of  Rutgers, 
the  State  University  of  New  Jersey,  New  Brunswick. 

PRODUCITON  COMMITTEE 

A.  LA  VERNE  DICKERSON,  Local  Organizer 
ROGER  HART,  Program  Coordinator 
KARL  LINN,  Symposium  Manager;  Staging  of  Ceremony  and  Environment 
MAYER  SPIVACK,  Evening  Events 
CALVIN  STILLMAN,  Symposium  Director 
GEORGE  MOELLER,  Proceedings  Coordinator 

SPECIAL  COMMITTEES 

CHILDREN'S  PARTICIPATION 

MARK  FRANCIS,  Graduate  School  of  Design,  Harvard  University 
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SIMON  NICHOLSON,  The  Open  University,  Oxford,  England 

SYLVIA   K.   SHUGRUE,   Beautification   and  Ecology  Program,  Washington,  D.C.   Public 
Schools 

YOUTH  PARTICIPATION 

RALPH  BEREN,  National  Commission  on  Resources  for  Youth 

ANNA  CARLSON,  National  Commission  on  Resources  for  Youth 

MARY  CONWAY  KOHLER,  National  Commission  on  Resources  for  Youth 

EMILY  ENSOR,  U.  S.  Department  of  the  Interior 

CHILDREN'S  RESOURCE  AND  DISCOVERY  ROOM 

MARK  FRANCIS,  Graduate  School  of  Design,  Harvard  University 

RAYMOND  LORENZO,  Graduate  School  of  Design,  Harvard  University 

PEGGY  MAYHOOD,  Discovery  Room,  National  Museum  of  Natural  History 

VORKSHOPS  AND  FIELD  TRIPS 

ALAN  KNIGHT,  Biospheres,  Boston,  Massachusetts 

COMMUNICATIONS 

ELLEN  ANDERSON,  Fairfax,  Virginia 

PHIL  DEBRABANT,  the  George  Washington  University 

SPECIAL  MANAGEMENT  AIDES 

ANGELA  K.  DAVIS,  York  University 

CAROL  ETZOLD,  Cook  College  of  Rutgers,  the  State  University 

NEIL  FITZPATRICK,  Washington,  D.  C. 

L.  R.  MARKS,  Los  Angeles  Schools  and  Editor,  ECOGRAM 

JULES  MARQUART,  Farmington-Oakland  Teacher  Corps  Program 

WENDY  HUSSEY,  Department  of  Geography,  Clark  University 

MARCIA  EVANS,  ROBIN  FINCH,  DEBBIE  MCGHEE,  PAT  O'CONNELL,  LIANE  SUMMER- 
.  FIELD,  THERESA  WESTON,  KEVIN  ZIGGLER,  students.  The  George  Washington  Uni- 
versity 
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TRANSFORMATION  OF  ENVIRONMENT 

STAFF 

KATIE  AHERN,  Coordinator,  Design  Facilitation,  Cambridge,  Massachusetts 

MITZI  CONCKLEN,  Resource  Percolator,  West  Springfield,  Virginia 

JAIME  HOROWITZ,  Communication  Design  and  Planning,  Boston,  Massachusetts 

MARSH  KARLSON,  Bannerian,  Boston,  Massachusetts 

DAVID  WILHELMI,  Lettering,  Boston,  Massachusetts 

CONSULTANTS 

MARCIA  CARDILLO,  banners  and  weavings,  Cambridge,  Massachusetts 

BRAD  SABELLI,  set  design.  The  George  Washington  University 

SARAH  FREDERICK,  environmental  arts,  Louisville,  Kentucky 

DONALD  KLEIN,  group  dynamics,  Elliot  City,  Maryland 

ELAINE  OSTROFF,  choreography,  Brookline,  Massachusetts 

LOANED  ART  OBJECTS  AND  PLANTS 

Banners  by  NORMAN  LALIBERTE  and  students,  courtesy  of  ACCESS,  Santa  Barbara,  Cali- 
fornia. 

NORMAN  LALIBERTE  and  his  students  at  Newton  College,  Massachusetts,  designed  banners 
to  symbolize  the  elements  of  the  environment.  This  special  project  was  commissioned  by  the 

American  Institute  of  Planners  for  its  50th  International  Conference,  titled  "The  Next  50  Years: 
The  Future  Environment  of  a  Democracy." 

Plants,  courtesy  of  the  U.  S.  Botanic  Gardens,  Washington,  D.  C. 

Tree  Sculpture,  PAULETTE  BRIMIE,  Drama  Department,  University  of  California,  Santa 
Barbara 

Materials  recycled  through  courtesy  of: 

The  George  Washington  University,  Washington,  D.  C. 
International  Paper  Company,  Baltimore,  Maryland 
National  Tire  Wholesale,  Washington,  D.  C. 

Boston  Children's  Museum,  Boston,  Massachusetts  * 
Donnelly's  Advertising,  Boston,  Massachusetts 
Muth  Art  Supplies,  Washington,  D.C. 
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APPENDIX   B 

LIST  OF   SYMPOSIUM  -  FAIR    PARTICIPANTS 
MAY  19-23,  1975 

NAME 

AHEARN,  Katie 

AIELLO,  James 

AIELLO,  Sheryl 

ALCORTA,  Yolanda 

ALDRICH,  James  L. 

ALFRIEND,  Kate 

ALLEN,  Ruth  Hamilton 

ANDERSON.  Ellen 

APPEL,  Yetta 

ARNOLD,  Paul 

AXELROD,  Gerald 

BACON,  Ruth 

BAKER,  Jim 

BAMMEL,  Mr.  &  Mrs.  Gene 

JARDEN,  Margaret 

3ARKSDALE,  Elizabeth 

AFFILIATION 

Commonwealth  of  Massachusetts 

Dept.  of  Mental  Health 
Boston,  Mass. 

Dept.  of  Geography 
Syracuse  University 

Syracuse,  N.Y. 

Washington,  D.C. 

Threshold,  Inc. 
Washington,  D.C. 

U.  S.  Dept  of  Agriculture 
Washington,  D.C. 

Council  of  Governments 
Washington,  D.C. 

Fairfax,  Va. 

School  of  Social  Work 
Rutgers  University 
New  Brunswick,  N.J. 

Philadelphia,  Pa. 

West  Rock  Nature  Recreation  Center 
New  Haven,  Conn. 

Philadelphia,  Pa. 

Gardens  For  All 
Norwalk,  Conn. 

Dept  of  Forestry 
Univ.  of  West  Virginia 
Morgantown,  W.  Va. 

Educational  Development  Center 
Newton,  Mass. 

Camping  Program, 
D.C.  Recreation  Dept. 
Washington,  D.C. 
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NAME 

BASS,  Steven 

BATTISTA,  Jo  Ann 

BAUMAN,  Dorothy 

BEARD,  M.  L. 

BEATTY,  Marilyn  N. 

BEATTY,  Virginia 

BELL,  Ernie 

BELLIN,EvanH,M.D. 

BEREN,  Ralph 

BERNSTEIN,  Jane 

BERRY,  CindaL. 

BISHOP,  Norman  A. 

BLACK,  Hallie 

BLACKBURN,  Anne  M. 

BLAIR,  Walter 

BONES,  William  F,  Jr. 

AFFILIATION 

National  Audubon  Society 
New  York,  N.Y. 

Chesapeake  Bay  Center  for 
Environmental  Studies 

Edgewater,  Md. 

Branching  Out, 

Newark,  N.J. 

Hayes  Research  Foundation,  Inc. 
Richmond,  Ind. 

George  Washington  Univ. 
Washington,  D.C. 

Chicago  Horticultural  Society 
Chicago,  111. 

Camping  Program 
D.C.  Recreation  Dept. 
Washington,  D.C. 

Bronx,  N.Y. 

National  Commission  on  Resources 
for  Youth,  Inc. 
New  York,  N.Y. 

Cambridge,  Mass. 

Bethany  Theological  Seminary 
Oak  Brook,  111. 

National  Park  Service 
U.S.  Dept.  of  Interior 
Decatur,  Ga. 

New  Haven,  Conn. 

Interstate  Commission  on  the 
Potomac  River  Basin 
Washington,  D.C. 

Environmental  Psychology  Program 
CUNY 

New  York,  N.Y. 

Wellesley,  Mass. 
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NAME 

BREEN,  James 

BREIDING,  George 

BREWER,  Mrs.  Carol 

BREWER,  Charlotte 

BRIDGES,  Harold 

BROWN,  Elizabeth 

BROWN,  Robert 

BUCHT,  Mrs.  Eivor 

BURCH,  William  R.,  Jr. 

BURLESON,  Debra 

BUSSARD,  Ellen 

BUTLER,  Robert  D. 

BYSTROM,  Diane 

3AESAR,  Mr.  &  Mrs.  Sanderson 

CARLSON,  Anna 

CARR,  Stephen 

CARPENTER,  Marion 

AFFILIATION 

George  Washington  Univ. 
Washington,  D.C. 

Center  for  Extension  and 
Continuing  Education 
University  of  West  Virginia 
Morgantown,  W.  Va. 

Audubon  Naturalist  Society 
Chevy  Chase,  Md. 

Chevy  Chase,  Md. 

Broadcasting  Foundation  of  America 
New  York,  N.Y. 

KLRN-TV 
Austin,  Texas 

Rutland  Brook  Wildlife  Sanctuary 
Petersham,  Mass. 

National  Institute  for  Building 
Research 

Akarp,  Sweden 

School  of  Forestry  and  Environmental  Studies 
Yale  Univ.  New  Haven,  Conn. 

Education  Section,  Nova  Scotia  Museum 
Halifax,  N.S.,  Canada 

Croton-on-Hudson,  N.Y. 

Dept.  of  Horticulture  and  Forestry 
Cook  College  of  Rutgers  Univ. 
New  Brunswick,  N.J. 

Eastman  Nature  Center 
Osseo,  Minn. 

Durham  Child  Development  Center 
Philadelphia,  Pa. 

Hastings-on-Hudson,  N.Y. 

Arrowstreet,  Inc. 
Cambridge,  Mass. 

Wave  Hill  Center  for  Environmental  Studies 
Bronx,  N.Y. 
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NAME 

CASTRO,  Nash 

CHANASYK,  Victor 

CHAVARRIA,  Sandra 

CHEEK,  Neil 

CHEMERS,  Martin 

CHERMAYEFF,  Peter  and  Jane 

CHOKO,  Irene 

CHRISTEN  SEN,  Kathy 

CLAY,  Nanine 

COOK,  Don 

COVINGTON,  Olive  W. 

DAVIS,  Angela  K. 

DEAFEN BAUGH,  Charles 

DeHAVEN,  Thomas 

DeLONGCHAMPS,  Elizabeth  L. 

deRIVERA,  Margaret 

DICKERSON,  A.  La  Verne 

DOYE,  Roxanne 

AFFILIATION 

Palisades  Interstate  Park 
Commission 
Bear  Mountain,  N.Y. 

School  of  Landscape  Architecture 
Univ.  of  Guelph 

Guelph,  Ont.  Canada 

Paterson,  N.J. 

Dept.  of  Recreation  and  Parks, 
College  of  Agriculture,  Texas  A&M, 
College  Station,  Texas 

Dept.  of  Psychology 
Univ.  of  Utah 
Salt  Lake  City,  Utah 

Cambridge  Seven  Associates,  Inc. 
Cambridge,  Mass. 

Montreal,  P.Q.,  Canada 

Dept.  of  Geography 
Penn  State  University 
University  Park,  Pa. 

Louisville,  Ky. 

New  York,  N.Y. 

Washington,  D.C. 

Downsview,  Ont.  Canada 

New  Haven  Board  of  Education 
New  Haven,  Conn. 

Alexandria,  Va. 

National  Park  Service 

U.  S.  Dept  of  Interior 
Washington,  D.C. 

Elm  Park  Center 
Worcester,  Mass. 

USDA  Forest  Service 
Washington,  D.C. 

Silver  Spring,  Md. 
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NAME 

DRIVER,  Beverly 

DUCKWORTH,  Eleanor 

DUNAWAY,  Sheila 

DUNCAN,  Nancy 

DURLAK,  Jerome 

EARLEY,  James  E. 

ECCLESTON,  Helen 

ENGLAND,  Leslie 

ENGMAN,  Paul 

ENSOR,  Emilie 

ERICKSON,  Aase 

ESBENSEN,  Steen 

ETZOLD,  Carol 

EUSTON,  Carol 

FAUBER,  Claude 

FEATHERSTONE,  William 

FELSTEN,  Janet 

AFFILIATION 

Rocky  Mountain  Forest  and  Range 
Experiment  Station 
USDA  Forest  Service 
Fort  Collins,  Colo. 

The  Atlantic  Institute 
Halifax,  N.S.,  Canada 

N.  Little  Rock,  Ark. 

Dept.  of  Geography 

Syracuse  Univ. 
Syracuse,  N.Y. 

Hale  Reservation 
Westwood,  Mass. 

Lexington,  Mass. 

EE  Report 
Washington,  D.C. 

Fairfax  County  Park  Authority 
Annandale,  Va. 

U.  S.  Dept  of  the  Interior 
Washington,  D.C 

Institute  of  Environmental  Studies 
Philadelphia,  Pa. 

Office  for  Children 
Commonwealth  of  Mass. 

Dept.  of  Forestry  and  Wildlife 
Rutgers  Univ. 
New  Brunswick,  N.J. 

Washington,  D.C. 

E.  Stroudsburg,  Pa. 

Denver,  Colo. 

Philadelphia  Teacher-Parent  Center 
Philadelphia,  Pa. 
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NAME 

FIELD,  Don 

FIELD,  Eugene  A. 

FISHER,  Scott 

FISK,  Nancy 

FLOYD,  JoAnne 

FOCHT,  John  D. 

FORBES,  John  Ripley 

FONDERSMITH,  John 

FORRESTER,  Alex 

FORTNEY,  Gregory 

FRANCIS,  Mark 

FRANCIS,  George  I. 

FREDETTE,  Rick 

FYSON,  Anthony 

GAY,  Lynne  Meyer 

GIBBONS,  Joan 

GJERSVIK,  Maryanne 

AFFILIATION 

College  of  Forest  Resources 
Univ.  of  Washington 
Seattle,  Wash. 

Essex  County  Park  Commission 
Newark,  N.J. 

Center  for  Audiovisual  Study 
Cambridge,  Mass. 

Patterson,  N.J. 

Frederick,  Md. 

Cooperative  Extension  Assn. 
of  Rockland  County 
New  City,  N.Y. 

National  Science  Centers  for  Youth 
Atlanta,  Ga. 

City  of  Washington 
Washington,  D.C. 

Recreation  and  Parks  Dept. 
Berkeley,  Calif. 

Minneapolis,  Minn. 

Dept.  of  Landscape  Architecture  and 
City  Planning 
Harvard  School  of  Design 
Cambridge,  Mass. 

Glen  Arbor,  Mich. 

Div.  of  Science  Education 
Philadelphia,  Pa. 

Bulletin  of  Environmental  Education 
Town  and  Country  Planning  Assoc. 
London,  England 

Cambridge,  Mass. 

Upper  Marlboro,  Md. 

Riverside,  Conn. 

244 



NAME 

aLUCK,  Ethan 

jORDON,  Barry 

^RAY,  La  Verne 

}REENE,  Peter  K. 

}REENWALD,  Ronald 

iROVES,  David  L. 

lURLEY,  Libby 

iUSSOW,  Alan 

JUY,  Denise 

iACKMAN,  Marge 

lAMLIN,  Gwen 

lANSON,  Robert  H. 

lARRIS,  Margie 

lARRISON,  Penny 

lART,  Roger 

lARTLEY,  Maurice  P. 

AFFILIATION 

Dept.  of  Landscape  Architecture 
and  Regional  Planning 
Univ.  of  Massachusetts 
Amherst,  Mass. 

Dept.  of  Geography 
Syracuse  University 
Syracuse,  N.Y. 

Dept.  of  Planning 
City  of  Baltimore, 
Baltimore,  Md. 

Colorado  State  Univ. 
Ft.  Collins,  Colo. 

USDA  Forest  Service 

Washington,  D.C. 

Virginia  State  College 
Petersburg,  Va. 

Morgantown,  N.C. 

Friends  of  the  Earth 

Congers,  N.Y. 

Rothwell  Heights 
Ottawa,  Ont.  Canada 

Raleigh,  N.C. 

Environmental  Psychology  Program 
CUNY 
New  York,  N.Y. 

Community  Mental  Health  Center 
Marquette,  Mich. 

Ecology  Center  of  Ann  Arbor 
Ann  Arbor,  Mich. 

National  Commission  on  Resources  for  Youth 
Greenbelt,  Md. 

Environmental  Psychology  Program 
CUNY 
New  York,  N.Y. 

Cook  College  of  Rutgers  Univ. 
New  Brunswick,  N.J. 
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NAME 

HASH,  William  C. 

HATTON,  Anna 

HAWKINS,  Donald  E. 

HYMAN,  Sharon 

HAYS,  Doug 

HAYWARD,  Carl 

HELPHAND,  Kenneth  I. 

HERNANDEZ,  Louis  M. 

HESS,  Karl 

HEYMAN,  Mark 

HILL,  Polly 

HIRSCH,  Susan 

HODES,  Harry  H. 

HOFFMAN,  Hollace 

HOLCOMB,  Briavel 

AFFILIATION 

Washington  Youth  Gardens  Program 
D.  C.  Recreation  Dept. 
Washington,  D.C. 

Philadelphia,  Pa. 

Dept.  of  Human  Kinetics  and  Leisure  Studies 
George  Washington  Univ. 
Washington,  D.C. 

Creative  Teaching  Workshop 
New  York,  N.Y. 

National  Park  Service 

U.S.  Dept.  of  Interior 
Washington,  D.C. 

Ann  Arbor,  Mich. 

Dept.  of  Landscape  Architecture 
University  of  Oregon 
Eugene,  Oregon 

Parks  and  Recreation  Department 
City  of  San  Bernardino 
San  Bernardino,  Calif. 

Community  Technology  Warehouse 
Washington,  D.C. 

Spangamon  State  Univ. 
Springfield,  111. 

Children's  Environment  Housing  Svc. 
Central  Mortgage  and  Housing  Corp. 
Ottaw^a,  Ont.  Canada 

Bellevue  Hospital 
New  York,  N.Y. 

Dept.  of  Meterorology, 

Cook  College  of  Rutgers  Univ. 
New  Brunswick,  N.J. 

Somerset  County  Park  Commission 
Basking  Ridge,  N.J. 

Urban  Studies,  Livingston  College, 
Rutgers  Univ. 
New  Brunswick,  N.J. 
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NAME 

HOLLOWAY,  Lily 

HORN,  Mr.  &  Mrs.  Axel 

HOROWITZ,  Jaime 

HOUSTON,  Dave 

HOWE,  Olivia 

HUGGINS,  Robert  A. 

HUSSEY,  Wendy 

ILIFF,  Warren  J. 

INSKEEP,  Ethel 

JACOBS,  Ellen 

JACKSON,  Walter 

JAMIESON,  Laurice 

JOHNSON,  Alexandra 

JOHNSON,  Daniel  C. 

JOHNSON,  Jeffalyn 

JOHNSON,  Dr.  Mary 

JONES,  Coryl  LaRue 

JONKEL,  Laura 

JORGENSEN,  Neil 

JOSEPHS,  Betsy 

AFFILIATION 

Philadelphia,  Pa. 

So.  Salem,  N.Y. 

Brookline,  Mass. 

Northeastern  Forest  Experiment  Station 
USDA  Forest  Service 
Hamden,  Conn. 

Potomac,  Md. 

National  Park  Service 

U.S.  Dept.  of  Interior 
Moose,  Wyoming 

Arlington,  Va. 

National  Zoological  Park 
Washington,  D.C. 

Rockville,  Md. 

Concordia  Univ. 
Montreal,  P.O.  Canada 

Phoenix,  Md. 

Minneapolis,  Minn. 

Essex  County  Park  Commission 
Newark,  N.J. 

The  Charleston  Museum 
Charleston,  S.C. 

Federal  Executive  Institute 
Charlottesville,  Va. 

Silver  Spring,  Md. 

Rockville,  Md. 

Laurel,  Md. 

Harvard,  Mass. 

National  Geographic  Society 
Washington,  D.C. 
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NAME 

KAPALA.  Cleve 

KAPLAN,  Rachel  &  Stephen 

KARMAN,  Shira 

KATES,  Robert 

KATZ,  Caren 

KAUFMAN,  Nancy 

MOORE-KAWAGUCHI,  Mariko 

KLEIN,  Donald 

KLINEMAN,  Suzanne 

KNIGHT,  Alan 

KOCH,  Georgia 

KOHLER,  Mary  Conway 

KOWALSKI,LydiaA. 

KRAUS,  Mr.  &  Mrs.  Kenneth 

KRAWETZ,  Natalia 

KROITOR,  Janet 

LADD,  Florence 

AFFILIATION 

Society  for  the  Protection  of 
N.H.  Forests 
Concord,  N.H. 

School  of  Natural  Resources 
Univ.  of  Michigan 
Ann  Arbor,  Mich. 

Massachusetts  Dept.  of  Mental  Health 
Somerville,  Mass. 

Dept.  of  Geography 
Clark  Univ. 
Worcester,  Mass. 

Brooklyn,  N.Y. 

The  National  Aquarium 
Washington,  D.C. 

National  Comm.  on  Resources  for  Youth 
New  York,  N.Y. 

EllicottCity,Md. 

Dept.  of  Parks  and  Recreation 
Pittsburgh,  Pa. 

Biosphere  Corp. 
Montreal,  P.Q.,  Canada 

President's  Council  on  Youth  Opportunity 
Baton  Rouge,  La. 

National  Commission  on  Resources  for  Youth 
New  York,  N.Y. 

Boston,  Mass. 

New  Haven,  Conn. 

Environmental  Psychology  Program 
CUNY  New  York,  N.Y. 

Douglas  Hospital 
Montreal,  P.Q.,  Canada 

Dept.  of  City  Planning 
Harvard  Univ. 
Cambridge,  Mass. 
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NAME 

LAMB,  Julia 

LATZ,  Gil 

LA  VINE,  Robert 

LEATHERBERRY,  Earl  C. 

LEE,  Robert  G. 

LEIBOVITZ,  Jay 

LEWIS,  Charles 

LEWIS,  Robert 

LINDAY,  Nancy 

LINDOVER,  Sally  L. 

LINN,  Karl 

LINN,  Mark 

LITTMAN,  Karen 

LLOYD,  DuaneR. 

LOCANDRO,  Roger 

LOCK,  Stan 

LOHEED,  Patricia  S. 

LOHEED,  Philip  N. 

AFFILIATION 

Englewood,  N.J. 

George  Washington  Univ. 
Washington,  D.C. 

North  Central  Forest  Experiment  Station 
USDA  Forest  Service 
St.  Paul,  Minn. 

Dept.  of  Forestry  and  Conservation 
Univ.  of  California 
Berkeley,  Calif. 

Miami  University 
Oxford,  Ohio 

The  Morton  Arboretum 
Lisle,  111. 

Wildwood  School 

Aspen,  Colo. 

Th  e  Street  L  if  e  Pr  oj  ect 
New  York,  N.Y. 

Provincetown  Drop-in  Center 
Provincetown,  Mass. 

Collegeville,  Pa. 

Haddonfield,  N.J. 

Washington,  D.C. 

Northeastern  Forest  Experiment  Station 
USDA  Forest  Service 

Upper  Darby,  Pa. 

Cook  College  of 

Rutgers  Univ. 
New  Brunswick,  N.J. 

N.  Arlington,  Va. 

Girl  Scouts  of  America 
Boston,  Mass. 

Watertown,  Mass. 
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NAME 

LORENZO,  Raymond 

LYNCH,  Anna 

LYNCH,  Grace 

LYNCH,  L.  R. 

MACDONALD,  Ernest 

MACDOUGAL,  Don 

MACHLIS,  Gary 

MACHUZAK,  Mary 

MACKLIN,  Eckley 

MADAMA,  John 

MA  GILL,  Arthur  W. 

MA  GILL,  Velmalyn 

MALLETT,  Nancy 

MARCUCCIO,  Phyllis 

MARCUS,  Leonard  S. 

MARKS,  Larry 

AFFILIATION 

Dept.  of  Landscape  Architecture  and 
City  Planning 
Harvard  School  of  Design 
Cambridge,  Mass. 

Secaucus,  N.J. 

Secaucus,  N.J. 

Health  Science  Dept. 
Jersey  City  State  College 
Jersey  City,  N.J. 

USDA  Forest  Service 
Portland,  Oregon 

Halifax,  N.S.  Canada 

College  of  Forest  Resources 
Univ.  of  Washington 
Seattle,  Wash. 

Dept.  of  Forestry  and  Wildlife 
Cook  College  of 

Rutgers  Univ. 
New  Brunswick,  N.J. 

West  Rock  Nature  Center 
New  Haven,  Conn. 

Earthworm,  Inc. 
Somerville,  Mass. 

Pacific  Southwest  Forest  and  Range 

Expt.  Sta. 
USDA  Forest  Service 
Berkely,  Calif. 

San  Ramon,  Calif. 

Toronto,  Ont.  Canada 

National  Science  Teachers  Assn. 
Rockville,  Md. 

Dover  Books 
New  York,  N.Y. 

Los  Angeles  Schools 
Los  Angeles,  Calif. 
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NAME 

MARDRES,  M.  Randolph 

MARQUART,  Ms.  Jules 

MARSHALL,  John 

MARSTRAND,  Hanne 

MASONE,  Nadine 

MASSENBERG,  Joseph 

MATTHEWS,  Alan 

MATTHEWS,  Martha 

MAUNE,  Mary  Ellen 

McEACHERN,  Maureen  E. 

Mccormick,  Martha 

McINTYRE,  Margaret 

MEAD,  Margaret 

MEAD,  Rebecca  G. 

MEDRICK,  Frederick  W. 

MERGEN,  Katherine 

MERRIELL,  Andy 

MERRIFIELD,  Philip 

AFFILIATION 

Adelphia,  Md. 

Farmington/Oakland  Teacher 
Corps  Program 
Farmington  Hills,  Mich. 

Documentary  Educational  Resources  Center 
Somerville,Mass. 

New  York,  N.Y. 

Bethesda,  Md. 

National  Commission  on  Resources  for  Youth 
Washington,  D.C. 

Fern  Creek,  Ky. 

Fern  Creek,  Ky. 

Alexandria,  Va. 

Douglas  Hospital  Children's  Services 
Montreal,  P.Q.,  Canada 

School  of  Education 

George  Washington  Univ. 
Washington,  D.C. 

American  Museum  of  Natural  History 
New  York,  N.Y. 

Smithsonian  Institution 

Washington,  D.C. 

Rocky  Mountain  Center  for 
Experiential  Learning 
Denver,  Colo. 

USDA  Soil  Conservation  Service 
Washington,  D.C. 

The  Children's  Museum 
Boston,  Mass. 

School  of  Education 
Department  of  Educational  Psychology 
New  York  Univ. 
New  York,  N.Y. 
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NAME 

MICKOLIC,  Lawrence 

MIDDLEBROOKS,  Sally 

MILLER,  Laurel 

MILLER,  Vicki 

MOELLER,  George  H. 

MOODY,  Ernest  L. 

MOORE,  Robin 

MORE,  Muriel  E. 

MORE,  Thomas 

MORGANSTERN,  Donna 

MORMANN,  Lynne 

MORRIS,  David 

MORRISON,  Douglas  A. 

MOSER,  Mike 

MURPHY,  Wayne 

MURROW,  Casey 

MYERS,  Penelope  John 

AFFILIATION 

Fresh  Air  Fund 
New  York,  N.Y. 

Boys  Club  of  New  York 
New  York,  N.Y. 

Arlington,  Va. 

New  York,  N.Y. 

Northeastern  Forest  Experimental  Station 
USDA  Forest  Service 

Upper  Darby,  Pa. 

USDA  Soil  Conservation  Service 

College  Park,  Md. 

Dept.  of  Landscape  Architecture 
Univ.  of  California 

Berkeley,  Calif. 

Univ.  of  Massachusetts 

Amherst,  Mass. 

Northeastern  Forest  Experimental  Station 
USDA  Forest  Service 
Amherst,  Mass. 

Washington,  D.C. 

Chesapeake  Bay  Center  for  Environmental 
Studies  of  the  Smithsonian  Institution 
Ownings  Mills,  Md. 

Institute  for  Local  Self-Reliance 
Washington,  D.C. 

SUNY  College  of  Environmental  Science 
and  Forestry 

Syracuse,  N.Y. 

Granger  Farm 
Warren,  Mass. 

USDA  Extension  Service 
Columbus,  Ohio 

Deerfield  Valley  Elementary  School 
Wilmington,  Vt. 

i 
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NAME 

NEAL,  Darwina  L. 

NELSON-SCHULMAN,  Yona 

NICHOLSON,  Simon 

NORDSTROM,  Maria 

NOWAK,  Paul 

NOWICKI,  Barbara 

O'BRIEN,  Timothy 

O'MARA,  Emilie 

ORLEANS,  David  A. 

PADALINO,  John  J. 

PAINE,  Cecelia  R. 

PARTINGTON,  John 

PATSNER,  Elizabeth 

PATTISON,  Harriet 

PAWLEY,  Nick 

PESSINO,  Catherine 

AFFILIATION 

National  Park  Service 

U.S.  Dept.  of  Interior 
Washington,  D.C. 

Environmental  Psychology  Program 
CUNY 
New  York,  N.Y. 

Oxford  University 
Oxford,  England 

Swedish  Nat'l  Institute  for  Building  Research 
Lund,  Sweden 

Environmental  Education  Program 
Univ.  of  Michigan 
Ann  Arbor,  Mich. 

Schuylkill  Valley  Nature  Center 
Philadelphia,  Pa. 

Brighton,  Mass. 

Environmental  Psychology  Program 
CUNY 
New  York,  N.Y. 

The  Camden  County  Park  Commission 
Cherry  Hill,  N.J. 

Pocono  Environmental  Education  Center 

Dingman's  Ferry,  Pa. 

D.  W.  Graham  &  Associates  Ltd. 
Ottawa,  Ont.,  Canada 

Dept.  of  Psychology 
Carlton  Univ. 
Ottawa,  Ont.,  Canada 

Cook  College  of  Rutgers  Univ. 
New  Brunswick,  N.J. 

Philadelphia,  Pa. 

Outdoor  Learning  Center 
Ottawa,  Ont.,  Canada 

American  Museum  of  Natural  History 
New  York,  N.Y. 
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NAME 

PETERSON,  George 

PETERSON,  Richard  W. 

PETERSON,  Skif 

PEWTHERER,  Jim 

PHALEN,  Dan  K. 

PHILLIPS,  Julie 

POLLOWY,  Anne  Marie 

PRESSMAN,  Robert  N. 

PRIDEMORE,  Frank 

PROBST,  Catherine  D. 

RAPHAEL,  David 

REAGAN,  Robert  Lee 

REEVES-FORTNEY,  Elizabeth 

REININGER,  Claire 

REINKE,  Betty 

RELF,  Diane 

RENTSCH,  W.  A. 

REQUE,  Barbara  R. 

AFFILIATION 

Dept.  of  Civil  Engineering, 
Technological  Institute 
Northwestern  Univ. 
Evanston,  111. 

Antioch  Outdoor  Education  Center 
Yellow  Springs,  Ohio 

LaPorte,  Ind. 

Rudolf  Steiner  Farm  School 
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ABSTRACT 

Hemlock-beech  forests  once  covered  6  million  acres  of  the  Allegheny 
Plateau  in  Pennsylvania  and  New  York.  To  preserve  a  remnant  of  this 
forest,  the  Federal  Government  purchased  the  last  remaining  uncut 
hemlock-beech  forest  in  1936.  Four  years  later,  half  of  this  area  was  set 
aside  in  the  Tionesta  Scenic  Area,  primarily  for  public  enjoyment;  the 
other  half  was  set  aside  in  the  Tionesta  Research  Natural  Area  for  scien- 

tific study.  Both  areas  are  administered  by  the  Forest  Service,  U.  S. 
Department  of  Agriculture.  A  brief  ecological  history  of  the  area  shows 
the  changes  that  have  occurred  in  the  forest.  Strong  winds  resulting  in  ex- 

tensive areas  of  blowdown  have  led  to  the  regeneration  of  intolerant 
species  and  the  development  of  second-growth  stands  in  a  climax  forest. 
Deer  browsing  has  virtually  eliminated  hobblebush  from  the  understory 
and  limits  regeneration  to  unpalatable  species  such  as  beech.  Lists  of  trees, 
shrubs,  herbs,  and  vertebrates  present  in  the  early  1930s  are  included. 
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Figure  1.— General  location  of  the  Tionesta  Scenic  and  Natural  Research Areas. 



Jn  the  ALLEGHENY  National  Forest  in 
northwestern  Pennsylvania  lies  a  unique  rem- 

nant of  the  virgin  hemlock-beech  climax  forest 
—  the  Tionesta  Scenic  and  Research  Natural 
Areas  (fig.  1  and  fig.  2). 

Here  is  one  of  the  few  remaining  examples  of 
the  virgin  forest  that  once  covered  6  million 
acres  of  the  Allegheny  Plateau  in  Pennsylvania 
and  New  York.  Foresters  call  this  a  climax 
forest  because  it  is  a  community  of  plants  that 
represents  the  culminating  stage  of  a  natural 
forest  succession  for  a  given  environment.  It  is  a 
forest  that  slowly  evolved  in  the  course  of  cen- 
turies. 

This  report  was  prepared  to  provide  a  brief 
ecological  history  of  the  area  and  to  record  the 
variety  of  trees,  shrubs,  herbs,  and  vertebrates 
found  here. 

HISTORY 

The  Tionesta  Areas  were  once  part  of  a 
colonial  grant  to  the  Holland  Land  Company 
that  was  later  held  by  small  tanneries  in  Shef- 

field, Pennsylvania,  as  a  reserve  for  hemlock 
tanbark.  This  land  was  later  purchased  by  the 
U.S.  Leather  Company  and  subsequently  was 
turned  over  to  the  Central  Pennsylvania 
Lumber  Company. 

To  preserve  a  remnant  of  this  climax  forest, 

the  last  remaining  area  of  uncut  hemlock-beech 
forest  was  purchased  by  the  U.S.  Government  in 
1936.  In  1940  the  northern  half  of  this  tract  was 
formally  dedicated  as  a  scenic  area;  the 
southern  half  was  dedicated  as  a  research 
natural  area.  Both  of  these  areas,  the  Tionesta 
Scenic  Area  and  the  Tionesta  Research  Natural 
Area,  are  administered  by  the  Forest  Service,  U. 
S.  Department  of  Agriculture. 
On  23  July  1973,  the  Tionesta  Scenic  and 

Research  Natural  Areas  were  added  to  the 
National  Registry  of  the  Natural  Landmarks 

Program.  The  objectives  of  the  Natural  Land- 
marks Program  are  (1)  to  encourage  the  preser- 
vation of  sites  illustrating  the  geological  and 

ecological  character  of  the  United  States,  (2)  to 
enhance  the  educational  and  scientific  value  of 
sites  thus  preserved,  (3)  to  strengthen  cultural 
appreciation  of  natural  history,  and  (4)  to  foster 
a  greater  concern  for  the  conservation  of  the 

Nation's  natural  heritage.  Both  the  Forest  Ser- 
vice Research  Natural  Areas  program  and  the 

National  Landmarks  Program  ensure  that  the 
significant  ecological  and  historical  values  of 
both  areas  will  be  protected  and  preserved. 

Figure  2.— Large  hemlocks  such  as  these  in 
the  Tionesta  Scenic  Area  are  common  in  a 
hemlock-beech  climax  forest. 



Figure  3.— The  Tionesta  Scenic  and  Research  Natural  Area. 
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Management  of  the  2,018-acre  Scenic  Area 
(fig.  3)  is  designed  to  maintain  the  climax  forest 
in  an  undisturbed  state  and  to  allow  the  public 
to  enjoy  the  grandeur  of  the  virgin  forest  that 
once  covered  the  Allegheny  Plateau.  To  help  ac- 

complish this  objective,  the  entire  Scenic  Area 
has  been  closed  to  all  types  of  camping,  man- 
made  fires,  horses,  and  any  form  of  motorized 
vehicular  use. 

An  entrance  road  leading  to  a  parking  loop  at 

the  northeastern  corner  of  the  Scenic  Area 
makes  the  tract  accessible  to  the  public.  From 
the  parking  loop,  two  interpretive  trails  lead  the 
visitor  through  a  portion  of  the  climax  hemlock- 
beech  forest.  Other  trails,  plus  numerous 
pipelines,  open  the  rest  of  the  area  to  hikers, 
hunters,  and  fishermen. 

The  2,113-acre  Research  Natural  Area  (fig.  3) 
is  set  aside  for  scientific  study  of  the  ecology  of  a 
climax  hemlock-beech  forest.  Research  studies 



have  been  conducted  within  this  area  since  its 
dedication  to  that  purpose.  A  study  begun  in 
1942  is  being  continued  to  record  the  changes  in 
understory  vegetation.  Other  studies  have  been 
made  of  tree  vigor,  the  growth  and  quality  of  the 
Allegheny  hardwoods,  and  the  food  resources 
and  ingestion  rates  of  small  mammals. 

To  maintain  this  forest  in  its  natural  state, 
the  Research  Natural  Area  is  subject  to  the 
same  use  restrictions  as  the  Scenic  Area. 

TIONESTA 
ENVIRONMENT 

Climate 

The  climate  of  the  Tionesta  Area  is  cool  and 
humid.  The  average  annual  precipitation  is  42 
inches,  of  which  16  inches  falls  between  June 
and  October.  The  average  annual  temperature  is 

46°F.,  and  the  average  summer  temperature  is 
66°F.  The  length  of  growing  season  is  about  123 

Figure  4.— The  topography  of  the  Tionesta  Scenic  and  Research  Natural 
Areas.  The  contour  interval  is  20  feet. 
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days.  The  average  date  for  the  last  killing  frost 
in  the  spring  is  25  May,  and  the  first  killing  frost 
in  autumn  is  25  September. 

Topography 
The  Tionesta  tract  lies  within  the  northern 

part  of  the  unglaciated  Allegheny  Plateau.  The 

topography  is  typical  of  plateaus:  it  has  flat  up- 
lands and  steep-sided  V-shaped  valleys  cut  by 

streams.  Elevations  range  from  1,500  feet  above 
sea  level  in  the  stream  bottoms  to  about  1,960 
feet  on  the  plateau  tops  (fig.  4). 

The  area  is  drained  by  the  Cherry  Run  and 
Fork  Run  branches  of  Tionesta  Creek,  which 
flows  southwest  into  the  Allegheny  River. 

Soils 

The  soils  are  derived  from  the  Pottsville 
sandstone  and  conglomerate  that  cap  the 
Plateau  and  from  shales  and  sandstones  on  the 

slopes  (fig.  5).  In  general,  these  are  very  stony 
and  extremely  stony  loams  or  sandy  loams. 

They  are  strongly  acid— pH  5.1  to  5.5. 
The  major  soil  types  in  the  Tionesta  tract  are 

Figure  5.— This  outcropping  of  sandstone  and  conglomerate  rocks  is  in 
the  southwest  corner  of  the  Scenic  Area. 



Hazelton  sandy  loam,  Cookport  sandy  loam,  and 
Cavode  silt  loam.  These  are  residual  soils,  and 
all  are  found  in  both  plateau  and  slope  positions. 

Hazelton  series  are  deep  (at  least  40  inches  to 
bedrock)  well-drained  soils  developed  from 
sandstone.  The  water  table,  where  present,  is 
normally  below  4  feet. 

Cookport  series,  formed  from  sandstone,  are 
deep,  moderately  well  drained  to  somewhat 
poorly  drained.  However,  during  wet  periods, 
they  have  a  seasonal  high  water  table  influenced 
by  an  impermeable  layer  18  to  36  inches  below 
the  surface. 

Cavode  series  are  deep  but  somewhat  poorly 
drained  soils  formed  from  acid  clay  shale.  They 
have  a  seasonal  high  water  table  within  6  to  18 
inches  of  the  surface  during  wet  periods. 

Despite  the  differences  in  soil  drainage  among 
these  soils,  the  forest  vegetation  does  not  differ 
visibly  from  one  soil  type  to  another. 

ECOLOGICAL   HISTORY 

Many  of  the  trees  now  present  on  the  Tionesta 
Areas  are  several  hundred  years  old,  and  we 
have  no  information  about  the  early  ecological 
history  of  the  area.  Forests  of  essentially  the 
same  type  may  have  existed  on  this  tract  for  a 
very  long  time. 
However,  studies  of  ecological  succession 

show  that  the  forest  now  present  is  a  climax 
community.  It  consists  primarily  of  species  that 
are  tolerant  of  shade,  such  as  hemlock,  beech, 
and  sugar  maple.  Seedlings  of  these  species  are 
capable  of  surviving  for  years  beneath  the 
canopy  of  larger  trees.  Then,  when  an  overstory 
tree  matures,  dies,  and  falls  to  the  ground,  it 
releases  enough  growing  space  for  some  of  the 
tolerant  seedlings  present  in  the  understory  to 
grow  and  eventually  reach  up  into  the  main 
crown  canopy.  In  this  way,  a  stand  of  shade- 
tolerant  tree  species  is  perpetuated. 

But  fire,  windthrow,  and  other  disturbances 
1  occasionally  kill  many  trees  in  small  areas, 
creating  larger  openings  in  the  forest  canopy 
than  result  from  the  natural  death  of  scattered 
individual  trees.  When  this  happens,  tree 
species  that  are  light-demanding  (shade- 
intolerant)  are  also  able  to  get  started.  Since 
these  species  usually  grow  faster  than  the 
shade-tolerant  species,  they  overtop  the 
tolerants  and  may  dominate  the  site  for  50  to 

100  or  more  years.  Black  cherry,  red  maple, 

yellow  birch,  black  birch,  white  ash,  cucumber- 
tree,  yellow-poplar,  and  pin  cherry  are  examples 
of  shade-intolerant  trees  that  originate  after 
forest  disturbances. 

If  left  undisturbed  long  enough,  the  intolerant 

species  will  gradually  be  replaced  by  shade- 
tolerant  species,  because  the  intolerants  cannot 
survive  for  long  under  their  own  shade.  Hence 
large  seedlings  of  these  species  are  not  usually 
present  to  make  use  of  the  small  openings  that 
occur  from  the  death  of  scattered  individual 
trees.  Most  of  the  Allegheny  Plateau  outside  the 
Tionesta  Scenic  and  Natural  Areas  is  now 

dominated  by  second-growth  stands  of  in- 
tolerant species  resulting  from  the  commercial 

logging  operations  of  the  1890-1930  era.  These 
second-growth  stands  will  eventually  revert  to 
hemlock/beech/sugar  maple  types  like  those  in 
the  Tionesta  tract  if  left  undisturbed  long 
enough. 

Because  climax  forests  generally  contain  a 
number  of  overmature  low-vigor  trees,  natural 
disturbances  of  one  kind  or  another  can  be  ex- 

pected occasionally.  Documentation  of  such  dis- 
turbances in  the  Tionesta  tract  is  limited,  but 

there  is  some  information  available  about  this 
and  nearby  areas. 

Climatic   effects 

Strong  winds  occur  periodically  in  this  area, 
but  the  damage  they  do  is  usually  limited  to 
small  groups  of  trees.  Occasionally,  however, 
wind  storms  damage  extensive  areas.  About 
1808,  timber  was  blown  down  on  the  southern 
edge  of  the  Research  Natural  Area.  In  1870, 
many  trees  were  uprooted  on  about  375  acres  by 
a  wind  storm  that  struck  the  southern  edge  of 
the  Scenic  Area.  The  affected  areas  reverted  to  a 

secondary  successional  stage  in  which  shade- 
intolerant  second-growth  species  flourished 
along  with  the  shade-tolerant  hemlock  and 
beech  that  survived. 

In  areas  close  to  the  Tionesta  tract,  many 
mature  hemlocks,  beech,  and  trees  of  other 
species  died  after  the  serious  and  widespread 
drought  of  1930.  Many  other  hemlocks, 
weakened  by  drought,  were  attacked  by  the 
hemlock  borer  (Melanophila  fulvoguttata 
Harr.).  A  local  but  severe  early  summer  drought 
occurred  in  1934,  and  hemlock  mortality  was 
observed  a  year  later.  Important  but  hidden 
effects  of  these  droughts  are  a  slowdown  of 
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Figure  6.— In  the  glaze  storm  of  March  1936,  trees  and  branches  broke 
under  the  weight  of  the  ice.  Evidence  of  this  glaze  damage  can  still  be 
seen  in  the  broken  tops  of  many  trees. 

growth  and  a  slowdown  of  regeneration  through 
seedling  mortality  or  the  failure  of  seed  crops. 

Ice  storms  are  fairly  common  on  the 
Allegheny  Plateau.  Normally  they  cause  little 
damage;  yet  heavy  and  extensive  damage  has 
occurred.  In  the  severe  ice  storm  of  March  1936, 
which  covered  most  of  the  Allegheny  Plateau, 
trees  and  branches  came  crashing  to  the  ground 
(fig.  6).  Twigs  the  diameter  of  a  pencil  were 
ringed  with  coats  of  ice  2  to  3  inches  in  diameter. 

Black  cherry  was  severely  damaged  by  the  ice 
in  that  storm.  Red  maple,  beech,  and  the  birches 
suffered  some  damage;  sugar  maple  was 
damaged  less.  Hemlock  suffered  little  damage, 
presumably  because  of  its  resilient  branches 
and  smaller  upper  crown. 

Some  small  changes  in  species  composition 
may  have  occurred  becatise  of  these  differences 
in  species  susceptibility.  Black  cherry  probably 
represented  a  relatively  smaller  proportion  of 
the  stand  after  the  storm,  while  the  other 

species  benefited  at  the  expense  of  the  cherry. 
The  relative  amount  of  hemlock  increased,  but 

the  maples  and  birches  were  affected  less.  In- 
dividual trees  of  all  species  were  deformed. 

Broken  tops  and  branches  left  open  wounds  that 
were  susceptible  to  insect  and  disease  attack. 
These  are  long-term  effects.  Evidence  of  the 
1936  storm  is  still  visible  after  40  years,  and  it 
will  not  be  gone  until  the  affected  trees  have 
died. 

Fire 

Although  the  1870  blowdown  was  later  swept 
by  fire,  fires  have  rarely  occurred  in  the 
Tionesta  tract— probably  because  of  the  moist 
nature  of  the  forest  floor,  lack  of  inflammable 
undergrowth,  and  isolation  of  the  area.  In  1930, 
an  examination  of  the  area  lying  north  of 
Cherry  Run  showed  no  evidence  of  past  fires. 
And  it  appears  unlikely  that  any  part  of  the 
Fork  Run  drainage  had  ever  burned. 



Biological    effects 

Harmful  insects  and  diseases  commonly 
found  in  forest  stands  have  always  been  present 
on  the  Tionesta  tract.  Each  can  damage  and 

destroy  roots,  flowers,  and  seeds;  each  can  in- 
jure or  kill  young  seedlings  and  mature  trees; 

and  each  can  cause  a  loss  of  vitality  and  reduc- 
tion of  growth.  But  there  is  no  evidence  that 

either  insect  or  disease  attack  has  been  severe 

enough  to  affect  the  composition  of  the  hemlock- 
beech  forest  on  this  tract. 

Most  of  the  animal  damage  has  come  from 
two  creatures — the  porcupine  and  the  white- 
tailed  deer. 

Porcupines — feeding  on  the  bark,  cambium, 
twigs,  and  leaves— kill  or  damage  trees  by  gird- 
jling  the  stems  and  cutting  off  branches.  Records 
[from  the  1930  survey  showed  some  incidence  of 
porcupine  damage  on  40  percent  of  the  plots 
I  measured.  The  greatest  damage  was  done  to 
Ibeech,  hemlock,  black  cherry,  sugar  maple,  and 
yellow  birch,  in  that  order.  Porcupine  damage, 
usually  scattered  throughout  a  forest  stand, 
ioften  occurs  at  hard-to-see  locations  such  as  tree 
itops.  For  this  reason,  the  damage  may  not  be 
jvery  noticeable  unless  several  porcupines  are 
feeding  in  the  same  area. 

Deer  pose  a  special  problem.  Pennsylvania's 
deer  herd  was  nearly  eliminated  about  1890 

because  of  unlimited  hunting.  But  public  in- 
terest stimulated  a  number  of  positive  actions  in 

the  early  1900s  that  favored  the  deer 
iherd— notably  the  formation  of  a  game  commis- 

jsion,  the  restocking  of  the  herd  with  out-of-state 
deer,  and  the  passage  of  a  "bucks-only"  hunting 
law.  These  measures  coincided  with  extensive 

timber-harvesting  throughout  northwestern 
Pennsylvania,  which  increased  production  of 
(browse.  Thus,  protected  and  well-fed,  the  deer 
jpopulation  increased  rapidly. 

j  About  1930,  the  young  second-growth  stands 
that  developed  after  this  timber  harvesting 
grew  up  out  of  the  reach  of  the  deer.  Available 
browse  was  very  limited.  Despite  the  limited 
amount  of  browse,  the  deer  herd  continued  to  in- 

crease, reaching  a  peak  several  years  later.  In 
his  period,  vegetation  within  reach  of  the  deer 
as  continuously  overbrowsed. 
Between  1932  and  1942,  the  understory  of 

hemlock  and  hobblebush  declined  on  all  portions 
)f  the  Tionesta  tract  because  of  repeated  heavy 
jrowsing.  Other  tree  species,  shrubs,  and  herbs 
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were  also  browsed.  Tree  species  palatable  to 
deer  include  hemlock,  black  and  pin  cherry,  and 
red  and  sugar  maple.  Favored  shrubs  include 
hobblebush,  the  elders,  wild-currant, 
blackberry,  and  raspberry.  Herbs  used  as  forage 
are  many  and  varied. 

Because  of  this  intensive  and  selective  brow- 
sing, the  relative  number  of  unpalatable  beech 

seedlings  and  root  suckers  increased  on  the 
Tionesta  tract.  If  such  browsing  is  continued 

over  a  long  enough  period  of  time,  the  regenera- 
tion of  hemlock,  the  maples,  and  black  cherry 

may  be  prevented;  and  the  species  composition 
may  be  modified  toward  a  nearly  pure  beech 
stand. 

The  effect  of  inadequate  browse  is  noticeable 
on  the  deer  too.  Deer  are  smaller  than  normal; 
antlers  are  poorly  developed.  Weakened  deer 
starve,  and  mortality  is  high,  especially  in 
severe  winters.  These  conditions,  along  with 
frequent  doe  seasons  and  more  hunters,  reduced 
the  deer  herd  to  a  relatively  low  level  about 
1950.  But  since  that  time,  the  number  of  deer 

has  been  increasing,  and  the  browsing  con- 
ditions of  the  past  may  be  repeated.  Clearly 

there  is  a  need  to  manage  the  deer  herd  to  main- 
tain its  size  and  well-being  commensurate  with 

the  available  supply  of  nutritious  browse. 

Influence  of  man 

Although  the  Tionesta  Scenic  and  Research 
Natural  Areas  have  never  been  logged,  man  has 
had  an  impact  on  the  forest.  The  discovery  of  oil 
near  Titusville  in  1859  and  the  opening  of  the 
Tidioute  oil  field  in  1860  was  followed  a  short 
time  later  by  the  drilling  of  oil  and  gas  wells 
within  the  present  boundaries  of  the  Tionesta 
tract.  The  wells— along  with  the  necessary 
pump  houses,  storage  facilities,  service  roads, 
and  pipe  lines  (the  first  one  installed  about 
1904)— have  left  their  mark  (fig.  7).  Today,  some 
wells  are  still  producing  while  others  are  used 
for  gas  storage.  Most  of  these  wells  are  on  the 
height  of  land  between  the  Cherry  Run  and  Fork 
Run  drainages,  but  some  are  within  the 
drainages  themselves. 

Drilling  and  attendant  activities  can  continue 
indefinitely  because  the  oil,  gas,  and  mineral 

rights  are  in  private  ownership— only  the  sur- 
face rights  are  owned  by  the  Federal  Govern- 

ment. However,  the  private  owners  have 
cooperated  with  the  Government  to  reduce  the 
effect  of  these  activities  on  the  Tionesta  forest. 



The  imprint  of  man  on  this  virgin  forest  will 
remain  for  a  long,  long  time,  because  the 
openings  created  by  the  oil  and  gas  operations 
are  actively  maintained  and  so  will  not  revert  to 
forest.  Some  of  these  openings  have  revegetated 
with  ferns,  grasses,  and  herbs.  Although  they 
are  unnatural  openings  in  a  virgin  forest,  they 
add  diversity  to  the  plant  life  and  are  attractive 
to  wildlife. 

THE    FOREST 
When  the  present  Tionesta  tract  was  acquired 

in  1936,  old-growth  hemlock  stands 
predominated.  Hardwoods,  principally  sugar 
maple  and  beech,  were  dominant  on  the  remain- 

ing area.  Most  of  the  hardwood  stands— par- 
ticularly in  the  Scenic  Area — were  younger,  con- 

tained much  smaller  trees,  and  generally  oc- 
curred on  the  old  windthrow  areas  (fig.  8).  The 

forest  type  acreages  shown  in  table  1  are  the 
best  estimates  available. 

Figure  7.— Although  pipe  lines  are  artificial 
openings  in  a  natural  setting,  they  open  the 
area  to  hikers  and  gradually  take  on  the 
appearance  of  a  forest  trail. 

Table  1.— Foresf  fypes  and  acreages,  Tionesta 
Scenic  and  Natural  Areas 

Forest  type 
Scenic  Area Natural  Area 

Hemlock-beech 
Black  cherry-sugar  maple Black  cherry 
Beech-sugar  maple 

Acres 

1,213 0 
0 

805  a 

Acres 

1,883 47 

20 

163 

Total 
2,018 2,113 

a  Includes  an  unknown  acreage  of  black  cherry  types. 

Estimates  of  the  forest  types  in  the  Scenic 
Area  are  based  on  1936  cruise  data.  At  that 

time,  black  cherry  types  were  not  recognized, 
but  it  is  likely  that  such  types  were  present  then 
as  they  are  now.  Forest  type  acreages  in  the 
Research  Natural  Area  are  based  on  a  survey  of 
the  hardwood  forest  types  completed  in  1975. 
Figure  9  shows  the  approximate  boundaries  of 
the  hemlock  stands  and  the  hardwood  stands  as 
sketched  from  old  maps,  aerial  photographs, 
and  the  Natural  Area  survey. 

Surveys  were  made  in  1930  and  1933  of  the 

plant  and  animal  life  in  a  14,000-acre  tract  of 
climax  forest  extending  from  the  valley  of  the 
East  Branch  of  Tionesta  Creek  south  to  and  in- 

cluding the  present  Tionesta  Scenic  and 
Research  Natural  Areas.  Some  small  areas  of 

second-growth  forest  along  the  edges  of  the 
climax  forest  were  also  included.  All  the  climax 
forests  outside  the  Tionesta  Areas  have  since 
been  cut. 

At  the  time  of  these  surveys,  hemlock  and 
beech  ranked  first  and  second  in  frequency  in 
the  dominant  tree  cover — trees  at  least  70  feet 
tall — on  the  plateau  and  slopes.  Hemlock  was 
the  most  common  species  along  Cherry  Run  and 
both  branches  of  Fork  Run.  Other  tree  species 
varied  according  to  topographic  position  (table 
2).  Species  such  as  oak,  white  pine,  and  chestnut 
were  of  minor  importance  and,  when  present, 
were  most  likely  to  be  found  on  the  warmer  and 

drier  south-facing  slopes.  This  topographic  dis- 
tribution is  about  the  same  today. 

It  is  not  known  how  many  of  the  plants  and 
animals  listed  here  can  be  found  in  the  remain- 

ing climax  forest;  but  some,  such  as  black  maple 
and  ostrich  fern,  are  characteristic  of  larger 
valley  bottoms  and  must  have  occurred  only 
along  the  East  Branch.  Neither  white  pine  nor 
red  oak  have  ever  been  reported  in  the  Tionesta 
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Figure  8.— Second-growth  stands  of  sugar  maple,  red  maple,  and  beech 
have  developed  In  old  windthrow  areas.  If  left  undisturbed  for  many 
years  such  stands  may  revert  to  a  hemlock-beech  climax  forest. 

Table  2.— Relative  ranking  in  frequency  of  tree 
species  in  f/ie  dominant  tree  cover,  by  topo- 

graphic position,  East  Tionesta  climax  forest, 
1930 

Ranking Plateau Middle  slope Lower  slope 

1 Hemlock Hemlock Hemlock 
2 Beech Beech Beech 
3 Black  birch Yellow  birch Yellow  birch 
4 Sugar  maple Sugar  maple Sugar  maple 
5 Red  maple 

Yellow  birch 
Black  birch Red  maple 

6 Red  maple 
Black  cnerry 

White  ash 
7 Black  cherry 
8 White  ash Basswood 
9 Yellow  poplar 

10 Cucumbertree — — 

Areas.  Species  observed  in  second-growth  stands 
are  included  here  because  such  stands  existed  in 
the  Tionesta  tract  in  1933  and  there  may  be 

some  overlapping  of  species  between  the  climax 
and  second-growth  forests.  Species  reported  in 
second-growth  stands  are  marked  in  the  follow- 

ing lists  of  flora  and  fauna. 
In  the  surveys,  32  tree  species  were  recorded 

(table  3).  A  tree  is  defined  as  a  woody  plant  hav- 
ing one  erect  perennial  stem  or  trunk  at  least  3 

inches  in  diameter  at  breast  height  (4.5  feet),  a 
more  or  less  definitely  formed  crown  of  foliage, 
and  a  height  of  at  least  12  feet. 



Figure  9.— The  shaded  areas  show  the  locations  of  the  hardwood  stands. 
The  remaining  area  is  in  the  hemlock-beech  forest  type. 
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The  principal  species  found  were  hemlock  and 
beech.  The  average  basal  area  per  acre  was 
about  140  square  feet.  The  basal  area  of  a  tree  is 
the  area  of  a  cross-section  of  a  stem  generally 
measured  at  breast  height,  and  includes  bark. 
Basal  area  per  acre  is  the  sum  of  basal  areas  of 
all  the  trees  on  the  acre. 

Hemlock  was  the  dominant  species  in  the  10- 
inch  and  larger  diameter  classes;  beech 
dominated  in  the  4-  to  9-inch  classes  (table  4). 
Sugar  maple  ranked  second  to  beech  in  both 

abundance  and  frequency  in  trees  less  than  30 

feet  in  height.  Other  species  were  of  minor  im- 
portance in  all  size  classes. 

Some  acres  were  estimated  to  have  as  much 
as  50,000  board  feet  of  sawtimber.  However,  the 
average  board-foot  volume  per  acre  for  the 
Tionesta  Areas  was  estimated  to  be  15,000  board 

feet.  Nearly  three-fourths  of  this  was  hemlock. 
Tree  heights  up  to  125  feet  were  recorded. 

And  many  trees  exceeded  a  diameter  of  30  in- 
ches (fig.  10).  The  largest  trees  included  a  53- 
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rable  3.— Forest  trees  in  the  East  Tionesta 
climax  forest,  1933 

Scientific  name Common  name 

Acer  nigrum 
Acer  pensylvanicum 
Acer  rubrum 
Acer  saccharum 
Acer  spicatum 
Amelanchier  arborea 

Aralia  spinosa  * 
Betula  alleghaniensis 
Betula  lenta 
Carpinus  caroliniana 
Carya  cordiformis  * Castanea  dentata 
Fagus  grandifolia 
Fraxinus  americana 
Liriodendron  tulipifera 
Magnolia  acuminata 
Maluspumila  * 
Ostrya  virginiana 
Pinusstrobus 
Populus  grandidentata 
Populus  tremuloides 
Prunus  pensylvanica 
Prunus  serotina 

Prunus  virginiana  * 
Quercus  rubra  * 
Robinia  pseudoacacia  * Salix  alba 
Sorbus  americana 
Tilia  americana 
Tsuga  canadensis 
Ulmus  americana 
Ulmus  rubra  * 

Black  maple 
Striped  maple 
Red  maple 
Sugar  maple 
Mountain  maple 
Downy  serviceberry 
Devils-walkingstick 
Yellow  birch 
Sweet  birch 
American  hornbeam 
Bitternut  hickory 
American  chestnut 
American  beech 
White  ash 
Yellow-poplar 
Cucumbertree 

Apple 
Eastern  hophornbeam 
Eastern  white  pine 
Bigtooth  aspen 
Quaking  aspen 
Pin  cherry 
Black  cherry 
Common  chokecherry 
Northern  red  oak 
Black  locust 
White  willow 
American  mountain-ash 
American  basswood 
Eastern  hemlock 
American  elm 
Slippery  elm 

"Found  only  in  second-growth  forest. 

Table  ̂ .— Basal  area  by  species  and  diameter 
class  in  the  East  Tionesta  climax  forest,  1930 

Diameter  class 

Species 4-  to  9-  inch lO-inch  and  larger 

Hemlock 
Beech 
Sugar  maple 
Birches 
Other 

Percent 
12 70 

5 
3 

10  a 

Percent 
63 

20 4 

% 
Total 100 100 

^  Includes  2  percent  black  cherry. 
"  Includes  3  percent  red  maple. 

inch  hemlock,  a  50-inch  red  maple,  a  48-inch 
yellow-poplar,  and  a  40-inch  black  cherry. 
Hemlocks  up  to  560  years  of  age  and  a  black 
cherry  258  years  old  have  been  recorded  in  the 
parts  of  the  climax  forest  that  have  since  been 
cut. 

Twenty-seven  shrub  species  have  been  record- 
ed in  the  virgin  forest  (table  5).  A  shrub  is  con- 

Figure  10.— The  large  tree  on  the  left  Is  a  35- 
inch  black  cherry  tree.  It  is  about  110  feet  tall 
and  about  140  years  old.  The  large  tree  on  the 
right  is  a  hemlock  of  about  the  same  size  that 
died  from  natural  causes. 

sidered  a  woody  perennial  plant  differing  from  a 
perennial  herb  in  its  persistent  and  woody  stem, 
and  less  definitely  from  a  tree  in  its  lower 

stature  and  general  absence  of  a  well-defined 
main  stem.  Other  understory  vegetation  in- 

cludes 4  club-mosses,  24  ferns,  and  66  her- 
baceous plants.  Of  these,  hobblebush,  maple- 

leaved  viburnum,  spinulose  wood-fern,  and 
shining  club-moss  were  the  most  common. 

More  than  60  species  of  birds  were  observed 
during  the  1933  survey;  probably  all  were 
nesting  species.  Included  were  predators  (hawks 
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Table  5.— Shrubs  in  the  East  Tionesta  climax 
forest,  1933 

Scientific  name Common  name 

Clematis  virginiana  * Cornus  alternifolia 
Dierviiia  lonicera  * 
Epigea  repens  * Gaultheria  procumbens 
Hamameiis  virginiana 
Ilex  montana 
Kalmia  latifolia 
Lonicera  canadensis 
Mitchella  repens 

Parthenocissus  quinquefolia ' Rhododendron  maximum 

Rhus  copallina  * Rhusradicans 

Rhus  typhina* Ribes  cynosbati 
Ribes  glandulosum 
Rubus  allegheniensis 
Rubus  idaeus 
Rubus  odoratus 
Salix  discolor  * 
Sambucus  canadensis 
Sambucus  pubens 
Viburnum  acerifolium 
Viburnum  alnifolium 
Viburnum  cassinoides 
Viburnum  recognitum 

Virgin's  bower 
Alternate-leaf  dogwood 
Bush-honeysuckle 
Trailing  arbutus Teaberry 

Witch-hazel 
Mountain  winterberry 
Mountain-laurel 
Fly-honeysuckle 
Partridge-berry 
Virginia  creeper 
Rhododendron 
Shining  sumac Poison  ivy 

Staghorn  sumac 
Prickly  gooseberry 
Skunk-currant 
Common  Blackberry 
Red  raspberry 
Purple-flowering  raspberry 
Pussy  willow 
Common  elder 
Red-berried  elder 
Maple-leaved  viburnum 
Hobblebush 
Wild-raisin 
Arrow-wood 

*Found  only  in  second-growth  forest. 

and  owls),  water-loving  birds  (herons  and 
kingfishers),  woodpeckers,  warblers,  and  song 
birds. 

A  total  of  29  mammals  were  observed,  rang- 
ing in  size  from  shrews  and  mice  to  black  bear. 

Abundant  species  included  chipmunks,  por- 
cupines, and  deer.  Less  common  were  such 

animals  as  mink,  weasel,  fox,  racoon,  squirrel, 
beaver,  muskrat,  and  opossum.  Black  bears  and 
bobcats  were  rare. 

Fifteen  species  of  fish  were  observed,  but 
most  were  found  only  in  the  warmer  waters  of 
the  main  streams.  The  colder  headwaters  in  the 
tract  contained  only  native  brook  trout. 

Of  the  13  amphibians  recorded,  salamanders 
were  the  most  common.  Reptiles  other  than  the 
common  garter  snake  were  rare. 

In  general,  the  trees,  shrubs,  herbs,  mam- 
mals, and  reptiles  observed  were  those  species 

more  common  to  a  northerly  climate. 
Composite  lists  of  all  the  species  recorded  in 

the  virgin  hemlock-beech  forest  of  the  East 
Branch  of  Tionesta  Creek  in  1930  and  1933  are 
given  at  the  end  of  this  report.  However,  since 
the  forest  is  constantly  changing  and  different 
environments  are  created,  some  species  may 

vanish  while  the  populations  of  others  rise  or 
fall  in  company  with  the  changing  habitats. 
Other  species  may  appear  or  disappear 
seasonally  or  with  long-term  climatic  changes. 
These  are  some  of  the  reasons  why  the  lists  of 
observed  species  can  be  only  a  guide  to  what 
might  be  present  today. 

UNDERSTORY 
CHANGES, 

1935  to  1972 
Just  as  the  forest  trees  are  affected  by 

climatic  and  biological  factors  and  by  man's  ac- 
tivities, so  are  the  tree  seedlings,  shrubs,  ferns, 

and  herbs— the  understory  vegetation.  Here  too, 
the  changes  can  be  rapid  or  can  occur  slowly 
over  a  relatively  long  period  of  time.  And  the 
changes  can  be  determined  only  by  recording 
repeated  observations. 

General  observations  on  the  Tionesta  tract 
showed  that  the  understory  of  hemlock  and 
hobblebush  declined  between  1935  and  1942. 

Beginning  in  1942  and  continuing  through  1962, 

the  occurrence  of  understory  vegetation  on  sam- 
ple plots  was  estimated  from  photographs  taken 

at  5-year  intervals.  In  1972,  field  observations 
were  made  of  these  same  plots.  These  data  were 
used  to  determine  frequency  rates  by  species. 

The  frequency  rate  for  any  species  is  the  per- 
centage of  sample  plots  in  which  a  species  oc- 

curs. Data  for  selected  species— those  of  high 
frequency  and  those  that  increased  or  decreased 
substantially— are  reported  here. 

The  frequency  rates  for  ferns,  beech,  wood 
sorrel,  birch,  and  sugar  maple  remained 
relatively  stable  for  the  1942-72  period.  Violets, 
club-mosses,  and  hobblebush  decreased  in  fre- 

quency during  the  period,  while  striped  maple, 

red  maple,  and  hemlock  increased.  These  fre- 
quency trends  are  shown  in  figure  11. 

From  these  data,  a  few  suppositions  can  be 
made  about  the  past  and  the  future  forest.  It  can 
be  readily  seen  that  ferns  and  beech  have 
dominated  the  understory  for  at  least  the  last  30 
years.  The  high  frequency  of  beech  was  brought 
about  partly  by  deer  browsing.  Species  more 
palatable  than  beech  were  heavily  browsed: 
beech  was  left  alone.  If  this  trend  continues,  the 
amount  of  beech  will  build  up  in  the  years 
ahead. 

The  decline  of  hobblebush  began  in  1935,  and 
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Figure  11.— Trends  in  understory  frequency 
rates  by  species  and  year. 

other  hand,  if  dense  clumps  of  striped  maple 
develop,  these  clumps  may  prevent  the 
regeneration  of  other  tree  species. 

As  both  understory  and  overstory  vegetation 
changes  occur,  habitats  change.  This  in  turn 
may  affect  the  animal  population  seeking  food 
and  shelter  in  an  altered  environment.  But  the 
trend  is  always  toward  a  balanced  community 
in  which  plants  and  animals  have  adapted 
themselves  to  one  another  as  well  as  to  their  en- 
vironment. 

this  species  disappeared  from  the  sample  plots 
Dy  1952.  Repeated  heavy  browsing  was  responsi- 

ble for  most  of  this  decline.  And,  as  less 
hobblebush  was  available,  other  species  were 
browsed  more  heavily. 
Between  1952  and  1972,  striped  maple,  red 

maple,  and  hemlock  increased  in  frequency, 
most  of  the  increases  occurring  in  the  last  half 
Df  the  period.  The  reasons  for  these  increases 
are  not  clear.  More  seedlings  of  these  species 
may  have  become  established  because  of  good 
seed  years  and  favorable  weather  conditions. 
Also,  timber-harvesting  around  the  Tionesta 
tract  produced  abundant  browse  at  a  time  when 
the  deer  herd  was  below  the  peak  levels  of  the 
1930s.  Because  of  this,  many  seedlings  may 
nave  escaped  browsing.  If  these  same  conditions 
persist,  red  maple  and  hemlock  will  become 
bore  abundant  in  the  mature  forest.  On  the 

FLORA    AND    FAUNA 

The  flora  and  fauna  listed  here  are  those 
species  that  have  been  observed  in  the  past 
within  or  near  the  Tionesta  Scenic  and  Research 

Natural  Areas.  Although  up-to-date  lists  may 
differ,  the  species  shown  here  are  indicative  of 

what  might  be  found  in  a  hemlock-beech  virgin 
forest. 

The  lists  are  arranged  so  that  the  first  family 
listed  is  the  one  considered  to  be  the  oldest, 
other  families  following  in  order  of  decreasing 
age.  The  same  system  is  followed  for  genera 
within  families  and  species  within  genera. 

Plant  and  bird  species  observed  in  second- 
growth  stands  are  indicated.  The  birds  included 
here  were  observed  between  14  June  and  10 

August  1933;  they  include  permanent  and 
summer  residents  but  probably  no  migrating 

species. 
Authorities  for  the  scientific  names  and,  in 

most  cases,  for  the  common  names,  are: 
Forest  tree  species. — Little,  Elbert  L.  Jr.  1953. 

Check  list  of  native  and  naturalized  trees  of 
the  United  States.  USDA  For.  Serv.  Agric. 
Handb.  41.  472  p. 

All  other  plant  species.— Fernald,  Merritt 

Lyndon.  1950.  Gray's  manual  of  botany.  8th 
ed.,  1632  p.  American  Book  Company,  New 
York. 

5irds. —Peterson,  Roger  Tory.  1947.  A  field 
guide  to  the  birds.  2nd  ed.  (rev.),  230  p.,  illus. 
Houghton  Mifflin  Co.,  Boston. 
Mawma/s.— Walker,  Ernest  P.  1968.  Mam- 

mals of  the  world.  Vol.  1  and  2,  1500  p.,  illus. 
[revised  2nd  ed.]  John  Hopkins  Press, 
Baltimore. 

Reptiles  and  amphibians. — Conant,  Roger. 
1958.  A  field  guide  to  reptiles  and  amphibians. 
366  p.,  illus.  Houghton  Mifflin  Co.,  Boston. 
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Lycopodium  lucidulum 
Lycopodium  clavatum 
Lycopodium  obscurum 
Lycopodium  complanatum 

Ferns  and  club  mosses 

LYCOPODIACEAE:  Club-Moss  Family 

Shining  club-moss 
Running  club-moss 
Ground-pine 
Ground-cedar 

OPHIOGLOSSACEAE:  Adder's  Tongue  Family 

Botrychium  dissectum  Cutleaf  grape-fern 
Botrychium  matricariaefolium  Matricary  grape-fern 

Ophioglossum  vulgatum  *  Adder's  tongue 

OSMUNDACEAE:  Flowering  Fern  Family 

Osmunda  Claytoniana 
Osmunda  cinnamomea 

Woodsia  obtusa 

Pteretis  pensylvanica* 
Onoclea  sensibilis 
Dryopteris  Thelypteris 
Dryopteris  noveboracensis 
Dryopteris  disjuncta 
Dryopteris  phegopteris 
Dryopteris  spinulosa 
Dryopteris  cristata 
Dryopteris  marginalis 
Polystichum  acrostichoides 
Denns  taed  tia  punc  tilobula 
Athyrium  thelypterioides 
A  thyrium  Filix-femina 
Asplenium  platyneuron 
Adiantum  pedatum 

Pteridium  aquilinum* 
Polypodium  virginianum 

Tsuga  canadensis 
Pinus  strobus 

POLYPODIACEAE:  Fern  Family 

Softwood   trees 

PINACEAE:  Pine  Family 

Interrupted  fern 
Cinnamon-fern 

Common  woodsia 

Ostrich-fern 
Sensitive  fern 

Marsh-fern 
New  York  fern 
Oak-fern 

Long  beech-fern 
Spinulose  wood-fern 
Crested  wood-fern 

Marginal  shield-fern 
Christmas  fern 

Hay-scented  fern 
Silvery  spleenwort 

Lady-fern 
Ebony-spleenwort 
Maidenhair-fern 
Bracken 
Rock-polypody 

Eastern  hemlock 
Eastern  white  pine 

Grasses,  sedges,   and  lillies 

GRAMINAE:  Grass  Family 

Brachyelytrum  erectum 

Scirpus  sp. 
Carex  folliculata 

CYPERACEAE:  Sedge  Family 

Bearded  shorthusk 

Bulrush Sedge 

"Found  only  in  second-growth  forest. 
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Arisaema  atrorubens 
Arisaema  triphyllum 

Veratrum  viride 
Uvularia  sessilifolia 
Alliuin  tricoccum, 
Lilium  superbum 
Clintonia  borealis 
Smilacina  racemosa 
Maianthemum  canadense 
Streptopus  roseus 
Pobjgonatum  biflorum 
Polygonatum  canaliculatum 
Medeola  virginiana 
Trillium  erectum 
Trillium  grandiflorum 
Trillium  undulatum 

Sisyrinchium  angustifolium 

Cypripedium  acaule 
Habenaria  orbiculata 
Habenaria  psy  codes 
Corallorrhiza  maculata 

ARACEAE:  Arum  Family 

LILIACEAE:  Lily  Family 

IRIDACEAE:  Iris  Family 

ORCHIDACEAE:  Orchis  Family 

Jack-in-the-pulpit 

Small  jack-in-the-pulpit 

White  hellebore 
Wild-oats 
Wild  leek 
Turk's-cap  lily 
Bluebead  lily 

False  Solomon's  seal 
False  lily-of-the-valley 

Rosy  twisted-stalk 
Small  Solomon's  seal 
Great  Solomon's  seal 
Indian  cucumber-root 
Purple  trillium 
Large-flowered  trillium 
Painted  trillium 

Blue-eyed  grass 

Pink  ladyslipper 

Round-leaved  orchis 

Small  purple  fringed  orchis 
Spotted  coral-root 

Hardwood    trees,  woody   shrubs,   and    herbs 

SALICACEAE:  Willow  Family 

Salix  alba 
Salix  discolor 
Populus  tremuloides 
Populus  grandidentata 

Carya  cordiformis' 

Ostrya  virginiana 
Parpinus  caroliniana 
Be  tula  lenta 

Betula  alleghaniensis 

Fagus  grandifolia 
Cas  tan ea  den  lata 

Quercus  rubra* 

White  willow 
Pussy  willow 
Quaking  aspen 
Bigtooth  aspen 

JUGLANDACEAE:  Walnut  Family 

BETULACEAE:  Birch  Family 

Bitternut  hickory 

FAGACEAE:  Beech  Family 

Eastern  hophornbeam 
American  hornbeam 
Sweet  birch 
Yellow  birch 

American  beech 
American  chestnut 
Northern  red  oak 

"Found  only  in  second-growth  forest. 15 



Ulmus  rubra* 
Ulmus  americana 

Urtica  sp. 

ULMACEAE:  Elm  Family 

URTICACEAE:  Nettle  Family 

Slippery  elm 
American  elm 

Nettle 

Asarum  canadense 

Rumex  crispus  * 
Rumex  acetosella 

Polygonum  persicaria 
Polygonum  arifolium 

Phytolacca  americana 

Lychnis  alba* 

Ranunculus  acris 

Clematis  virginiana* 
Coptis  groenlandica 
A  ctea  pachypoda 

ARISTOLOCHIACEAE:  Birthwort  Family 

Wild  ginger 

POLYGONACEAE:  Buckwheat  Family 

Yellow  dock 

Sheep-sorrel 
Lady's-thumb 
Halberd-leaved  tear-thumb 

PHYTOLACCACEAE:  Pokeweed  Family 
Pokeweed 

CARYOPHYLLACEAE:  Pink  Family 

White  campion 

RANUNCULACEAE:  Crowfoot  Family 

Common  buttercup 

Virgin's  bower Goldthread 
White  baneberry 

BERBERIDACEAE:  Barberry  Family 

Tiarella  cordifolia  False  miterwort 
Mitella  diphylla  Common  miterwort 
Chrysosplenium  americanum  Golden  saxifrage 
Ribes  cynosbati  Prickly  gooseberry 
Ribes  glandulosum  Skunk-currant 

Hamamelis  virginiana 

HAMAMELIDACEAE:  Witch-hazel  Family 

Witch-hazel 

Caulophyllum  thalictroides Blue  cohosh 

MAGNOLIACEAE 

Magnolia  acuminata Cucumbertree 
Liriodendron  tulipifera Yellow-poplar 

CRUCIFERAE:  Mustard  Family 

,1 

fl 

Dentaria  diphylla Crinkleroot  toothwort 1 
Cardamine  pensylvanica Pennsylvania  bittercress 

SAXIFRAGACEAE:  Saxifrage  Family 1 

*Found  only  in  second-growth  forest. 16 



ROSACEAE:  Rose  Family 

Sorbus  americana 
A  melanchier  arborea 
Fragaria  virginiana 
Walds  teinia  fragarioides 
Potentilla  canadensis 
Rubus  odoratus 
Rubus  idaeus 
Rubus  allegheniensis 
Dalibarda  repens 
Agrimonia  gryposepala 
Prunus  pensylvanica 
Prunus  serotina 

Prunus  virginiana* 

Robinia  pseudoacacia 

Oxalis  Montana 

Rhus  typhina  * 
Rhus  copallina  * 
Rhus  radicans 

LEGUMINOSAE:  Pulse  Family 

American  mountain-ash 
Downy  serviceberry 
Strawberry 

Barren  strawberry 
Oldfield  cinquefoil 
Purple-flowering  raspberry 
Red  raspberry 
Common  blackberry Dewdrop 

Tall  hairy  agrimony 
Pin  cherry 
Black  cherry 

Common  chokecherry 

Black  locust 

OXALIDACEAE:  Wood-Sorrel  Family 

Common  wood-sorrel 

ANACARDIACEAE:  Cashew  Family 

Ilex  Montana 

Acer  spicatuM 
A  cer  pensylvanicuM 
Acer  saccharuM 
Acer  nigrum 
Acerrubrum 

iMpatiens  capensis 

Parthenocissus  quinquefolia 

Tilia  aMericana 

Hypericum  perforatum 

AQUIFOLIACEAE:  Holly  Family 

ACERACEAE:  Maple  Family 

Staghorn  sumac 
Shining  sumac 
Poison  ivy 

Mountain  winterberry 

Mountain  maple 
Striped  maple 
Sugar  maple 
Black  maple 
Red  maple 

BALSAMINACEAE:  Touch-Me-Not  Family 

Spotted  touch-me-not 

VITACEAE:  Vine  Family 

TILIACEAE:  Linden  Family 

Virginia  creeper 

American  basswood 

GUTTIFERAE:  St.  John's-wort  Family 

Common  St.  John's-wort 

*Found  only  in  second-growth  forest. 
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VIOLACEAE:  Violet  Family 

Viola  sororia 
Viola  rotundifolia 

Epilobium  angustifolium 
Oenothera  pilosella 
Circaea  alpina 

A  ralia  spinosa  * 
Aralia  nudicaulis 

Osmorhiza  Chytoni 

Comus  altemifolia 

Pyrola  elliptica 
Pyrola  rotundifolia 
Monotropa  unifbria 

Rhododendron  maximum 
Kalmia  latifolia 
Epigaea  repens 
Gaultheria  procumbens 

Lysimachia  quadrifolia 
Trientalis  borealis 

Fraxinus  americana 

Gentiana  Andrewsii 

Asclepias  syriaca  * 

Hydrophyllum  virginianum 

Myosotis  scorpioides 

Wooly  blue  violet 
Early  yellow  violet 

ONAGRACEAE:  Evening-Primrose  Family 
Fireweed 

Meadow  sundrops 

Enchanter's  nightshade 

ARALIACEAE:  Ginseng  Family 

Devils-walkingstick 
Wild  sarsaparilla 

UMBELLIFERAE:  Parsley  Family 
Sweet  cicely 

CORNACEAE:  Dogwood  Family 

Alternate-leaf  dogwood 

PYROLACAE:  Wintergreen  Family 

ERICACEAE:  Heath  Family 

Shinleaf 

Wild  lily-of-the-valley 
Indian-pipe 

Rhododendron 

Mountain-laurel 
Trailing  arbutus Teaberry 

PRIMULACEAE:  Primrose  Family 

Whorled  loosestrife 
Star-flower 

OLEACEAE:  Olive  Family 

White  ash 

GENTIANACEAE;  Gentian  Family 

Closed  gentian 

ASCLEPIADACEAE:  Milkweed  Family 

Common  milkweed 

HYDROPHYLLACEAE:  Waterleaf  Family 

Virginia  waterleaf 

BORAGINACEAE:  Borage  Family 

True  forget-me-not 

*Found  only  in  second-growth  forest. 
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VERBENACEAE:  Vervain  Family 

Verbena  hastata 

Scutellaria  lateriflora 
frunella  vulgaris  * 
Monarda  didyma  * 

Mimidiis  ringens 
Veronica  officinalis 
Pedicularis  canadensis 

Epifagus  virginiana 

Galium  Aparine 
Galium  asprellum 
Mitchella  repens 

Diervilla  hnicera 
Lonicera  canadensis 
Viburnum  alnifolium 
Viburnum  cassinoides 
Viburnum  recognitum 
Viburnum  acerifolium 
Sambucus  canadensis 
Sambu£us  pubens 

Solidago  rugosa 
Bellis  perennis 
Aster  divarica  tus 
Aster  cordifolius 
Aster  acuminatus 
Erigeron  strigosus 
Rudbeckia  hciniata 

Prenanthes  trifoliolata 

Blue  vervain 

LABIATAE:  Mint  Family 

Mad-dog  skullcap 

Heal-all 
Oswego  tea 

SCROPHULARIACEAE:  Figwort  Family 

Allegany  monkey-flower 
Common  speedwell 
Wood-betony 

OROBANCHACEAE:  Broom-rape  Family 

Virginia  beech-drops 

RUBIACEAE:  Madder  Family 

Catchweed  bedstraw 

Rough  bedstraw 
Partridge-berry 

CAPRIFOLIACEAE:  Honeysuckle  Family 

Bush-honeysuckle 
Fly-honeysuckle 
Hobblebush 
Wild-raisin 
Arrow-wood 

Maple-leaved  viburnum 
Common  elder 
Red-berried  elder 

COMPOSITAE:  Composite  Family 

Goldenrod 
English  daisy 
White  wood  aster 
Heartleaf  aster 
Acuminate  aster 
Fleabane 
Cutleaf  coneflower 
Rattlesnake  root 

Ardea  herodias 

A  ccipi  ters  tria  tus 

Birds 

ARDEIDAE:  Herons  and  Bitterns 

Great  blue  heron 

ACCIPITRINAE:  Short-winged  Hawks 

Sharp-skinned  hawk 

"Found  only  in  second-growth  forest. 
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Bu  teo  jamaicensis 
Buteo  lineatus 

Bonasa  umbellus 

Philohela  minor 

Zenaidura  macroura  * 

Coccyzus  americanus 

Bubo  virginianus 
Strix  varia 

Aegolius  acadica 

Chae  tura  pelagica 

Archilochus  colubris 

Megaceryle  alcyon 

Colaptes  auratus  * 
Hylatomus  pileatus 
Sphyrapicus  varius 
Dendrocopus  villosus 
Dendrocopus  pubescens 

Sayomis  phoebe  * 
Empidonax  trailii 
Empidonax  minimus 
Contopus  virens 
Nuttallornis  borealis 

Cyanocitta  cristata 
Corvus  brachyrhynchos 

BUTEONINAE:  Buzzard  Hawks 

TETRAONIDAE:  Grouse 

Red-tailed  hawk 
Red-shouldered  hawk 

Ruffed  grouse 

SCOLOPACIDAE:  Woodcock,  Snipe,  Sandpipers 
Woodcock 

COLUMBIDAE:  Pigeons  and  Doves 

CUCULIDAE:  Cuckoos 

Mourning  dove 

Yellow-billed  cuckoo 

STRIGIDAE:  Horned  Owls,  Hoot  Owls 

Great  horned  owl 
Barred  owl 
Saw-whet  owl 

APODIDAE:  Swifts 

TROCHILIDAE:  Humming  birds 

ALCEDINIDAE:  Kingfishers 

PICIDAE:  Woodpecker 

TYRANNIDAE:  Flycatchers 

CORVIDAE:  Crows,  Jays 

Chimney  swift 

Ruby-throated  hummingbird 

Belted  kingfisher 

Flicker 

Pileated  woodpecker 
Yellow-bellied  sapsucker 
Hairy  woodpecker 
Downy  woodpecker 

Eastern  phoebe 
Alder  flycatcher 
Least  flycatcher 
Wood  peewee 
Olive-sided  flycatcher 

Blue  jay 

Crow 

Tound  only  in  second-growth  forest. 
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Parus  atricapillus 

Sitta  carolinensis 
Sitta  canadensis 

Certhia  familiaris 

Troglodytes  aedon  * 
Trog  lody  tes  trog  lody  tes 

Dumetella  carolinensis  * 
Toxos  toma  rufuTn  * 

Turdus  migratorius  * 
Hylocichla  mustelina 

Hylocichla  guttata  * 
Hylocichla  us  tulata 
Sialia  sialis  * 

Bomby  cilia  cedrorum 

Stumus  vulgaris  * 

Vireo  solitarius 
Vireo  olivaceus 

Mniotilta  varia 
Parula  americana 
Dendroica  magnolia 
Dendroica  caerulescens 
Dendroica  virens 
Dendroica  fusca 
Dendroica  pensylvanica 
Seiurus  aurocapillus 

Geothlypis  trichas  * 
Wilsonia  citrina 
Wilsonia  canadensis 

Setophaga  ruticilla  * 

PARIDAE:  Titmice 

SITTIDAE:  Nuthatches 

CERTHIIDAE:  Creepers 

TROGLODYTIDAE:  Wrens 

Black-capped  chickadee 

White-breasted  nuthatch 
Red-breasted  nuthatch 

Brown  creeper 

House  wren 
Winter  wren 

MIMIDAE:  Thrashers,  Mockingbirds 

Catbird 
Brown  thrasher . 

TURDIDAE:  Thrushes,  Bluebirds 

BOMBYCILLIDAE:  Waxwings 

STURNIDAE:  StarUngs 

VIREONIDAE:  Vireos 

PARULIDAE:  Wood  Warblers 

Robin 
Wood  thrush 
Hermit  thrush 
Olive-backed  thrush 
Bluebird 

Cedar  waxwing 

Starling 

Blue-headed  vireo 

Red-eyed  vireo 

Black  and  white  warbler 
Parula  warbler 

Magnolia  warbler 
Black-throated  blue  warbler 
Black-throated  green  warbler 
Blackburnian  warbler 
Chestnut-sided  warbler 
Oven-bird 
Yellow-throat 
Hooded  warbler 
Canada  warbler 
American  redstart 

*Found  only  in  second-growth  forest. 
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THRAUPIDAE:  Tanagers 

Piranga  olivacea Scarlet  tanager 

FRINGILLIDAE:  Grosbeaks,  Finches,  Sparrows,  Buntings 

Richmondena  cardinalis  * 
Pheucticus  ludovicmnus 

Passerina  cyanea  * 
Carpodacus  purpureus  * 
Spinus  tristus  * 
Pipilo  erythrophthalmus  * 
Junco  hyemalis 

Melospiza  melodia  * 

Didelphis  marsupialis 

Sorex  fumeus 
Blarina  brevicauda 

My  Otis  keenii 

Evxiretos  americanus 

Procyon  btor 

Mustelafrenata 
Mustelavison 

Mephitis  mephitis 

Vulpes  fulva 
Urocyon  cinereoargenteus 

Lynx  rufus 

Marmota  monax 
Tamius  striatus 
Sciuris  carolinensis 
Tamiasciurus  hudsonicus 
Ghucomys  volans 

Cardinal 

Rose-breasted  grosbeak 
Indigo  bunting 

Purple  finch 
Goldfinch 
Towhee 
Slate-colored  junco 

Song  Sparrow 

Mammals 

DIDELPHIDAE:  Opossums 

SORICIDAE:  Shrews 

VESPERTILIONIDAE:  Bats 

URSIDAE:  Bears 

PROCYONIDAE:  Raccoons 

Opossum 

Smoky  shrew 
Short-tailed  shrew 

Keen's  myotis 

Black  bear 

Raccoon 

MUSTELIDAE:  Weasels,  Minks,  Skunks 

Long- tailed  weasel 
Mink 

Striped  skunk 

CANIDAE:  Wolves,  Foxes 

FELIDAE:  Cats 

SCIURIDAE:  Squirrels 

Red  fox 

Gray  fox 

Bobcat 

Woodchuck 
Eastern  chipmunk 

Gray  squirrel 
Red  squirrel 
Southern  flying  squirrel 

"Found  only  in  second-growth  forest. 22 



CASTORIDAE:  Beavers 

Caster  canadensis 

Peromyscus  maniculatus 
Peromyscus  leucopus 
Clethrionomys  gappari 
Microtus  pennsylvanicus 
Ondatra  zibethicus 

Napaeozapus  insignis 

Erethizon  dorsatum 

Lepus  americanus 
Sylvilagus  floridanus 

Odocoileus  virginianus 

Beaver 

CRICETIDAE:  Native  Rats  and  Mice 

ZAPODIDAE:  Jumping  Mice 

Deer  mouse 
White-footed  mouse 

Capper's  red-backed  mouse 
Meadow  vole 
Muskrat 

Woodland  jumping  mouse 

ERETHIZONTIDAE:  New  World  Porcupines 
Porcupine 

LEPORIDAE:  Rabbits  and  Hares 

Snowshoe  hare 
Eastern  cottontail 

CERVIDAE:  Deer 

White-tailed  deer 

Reptiles    and   amphibians 

COLUBRIDAE:  Colubrids 

S  toreria  occipi  tomacu  la  ta 
Thamnophis  sirtalis  sirtalis 
Opheodrys  vemalis 
Lampropeltis  doliata  triangulum 

SALAMANDRIDAE:  Newts 

Diemictylus  viridescens 

Red-bellied  snake 
Eastern  garter  snake 
Smooth  green  snake 
Eastern  milk  snake 

Newt 

PLETHODONTIDAE:  Lungless  Salamanders 

Desmoganthus  fuscus 
Desmoganthus  ochrophaeus 
Plethodon  cinereus 
Plethodon  glutinosus 
Gyrinophilus  porphyriticus 
Eurycea  bislineata 

Bufo  americanus 

Hyla  crucifer 

BUFONIDAE:  Toads 

HYLIDAE:  Tree  Frogs 

Dusky  salamander 
Mountain  salamander 
Red-backed  salamander 

Slimy  Salamander 
Spring  salamander 
Two-lined  salamander 

American  toad 

Spring  peeper 
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RANIDAE:  True  Frogs 

Rana  chmitans  melanota 

Rana  pipiens 
Rana  palustris 
Rana  sylvatica 

Green  frog 

Leopard  frog 
Pickerel  frog 
Wood  frog 

SUGGESTED    READING 

For  persons  interested  in  more  detailed  infor- 
mation about  the  climax  forest  on  the  East 

Tionesta  Creek  and  the  Allegheny  hardwood 
forests  of  Pennsylvania,  the  following 
publications  are  recommended. 

Cope,  Theodora  M.,  and  Arthur  S.  Hawkins. 
1934.  A  preliminary  survey  of  the  flora  and 
favma   of  the   East  Tionesta   virgin   forest, 
Pennsylvania.  Pa.  For.  Leaves  24:  23-27 
Downs,  Albert  A. 
1938.  Glaze  damage  in  the  birch-beech-maple- 
hemlock  type  of  Pennsylvania  and  New  York. 
For.  36:  63-70 
Hough,  A.  F. 
1936.   A  climax   forest  community  on  East 

Tionesta    Creek    in    northwestern   Penn- 

sylvania. Ecology  17:  9-28 
Hough,  A.  F. 
1943.  Soil  factors  and  stand  history  in  a  virgin 
forest    valley    of   the    northern    Allegheny 
Plateau.  Soil  Sci.  56:  19-28 
Hough,  Ashbel  F. 
1965.   A   twenty-year   record   of  understory 
vegetation  change  in  a  virgin  Pennsylvania 

forest.  Ecology  46:  370-373 
Hough,  A.  F.,  and  R.  D.  Forbes. 
1943.  The  ecology  and  silvics  of  forests  in  the 
high  Plateaus  of  Pennsylvania.  Ecol.  Monogr. 

13:  299-320 
Marquis,  David  A. 
1975.  The  Allegheny  hardwood  forests  of 
Pennsylvania.  USDA  For.  Serv.  Gen.  Tech. 
Rep.  NE-15.  32  p.,  illus. 
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ABSTRACT 

A  computer  program  designed  to  help  the  planner  in  analyzing  PERT 
networks  is  described.  The  program,  written  in  FORTRAN  IV,  is  short  and 
easy  to  use.  Inputs  are  minimal  and  no  lengthy  set  of  control  codes  or  cards 
are  needed.  The  use  of  the  program  is  demonstrated  by  means  of  an  exam- 

ple problem  for  a  National  Forest  timber  sale.  A  source  listing  of  the 
program,  the  input  instructions,  output  from  the  example  problem,  and  an 
explanation  of  the  output  tables  are  presented  in  the  report. 
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J-?  EGARDLESS  of  whether  you  are  managing 
forest  lands,  operating  a  wood-using  firm, 

or  conducting  forestry  research,  it  is  probably 
safe  to  say  that  planning  is  one  of  your  most  dif- 

ficult tasks.  And  because  it  is  difficult,  it  is  all 
too  often  postponed  from  day  to  day,  week  after 
week,  until  too  late  for  effective  planning. 

Since  planning  is  a  vital  aspect  of  all 
managerial  and  research  activities,  it  should 
receive  at  least  as  much  attention  as  other 

aspects — in  some  cases,  perhaps,  more.  To  be 
effective,  planning  must  be  systematic  and 
timely,  and  reflect  as  many  relevant  details  as  is 
possible.  And  the  planning  effort  should  be 
directly  related  to  the  difficulty  and  complexity 
of  the  problem.  Therefore,  as  problems  get 
larger  and  planning  becomes  more  involved,  our 
need  for  aids  to  simplify  the  process  increases. 

One  technique  that  is  very  easy  to  use  and  can 
simplify  the  organization  of  details  associated 
with  planning  is  PERT  (Program  Evaluation 
and  Review  Technique).  PERT  was  developed  by 

the  U.  S.  Navy  in  1958  for  the  Polaris  Sub- 
marine Program.  A  similar  technique  called 

CPM  (Critical  Path  Method),  which  is  actually 
an  extension  of  PERT,  was  developed  by  the 
DuPont  Company  at  about  the  same  time 
(Miller  1963). 

PERT 
AND  WHAT  IT  CAN  DO 

Basically,  PERT  consists  of  a  network  of 
events  and  activities  that  depicts  a  project  (fig. 

1).  The  network  is  a  "picture"  of  all  the  work 
that  is  necessary  to  reach  an  objective.  The  net- 

work and  its  analysis  are  designed  to  evaluate 
progress  toward  attaining  the  goal  by  examin- 

ing the  time  needed  to  complete  each  event  in 
relation  to  the  time  allotted  for  the  entire  proj- 

ect (Evarts  1964). 

Since  PERT  is  designed  to  deal  only  with  the 
element  of  time  (CPM  deals  with  time  and 
costs),  it  must  be  considered  a  complement  to 

Figure  1.—  Example  of  a  PERT  network. 
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other  methods  of  planning  and  control. 
However,  it  is  an  extremely  valuable  planning 
tool  that  has  seen  a  wide  variety  of  uses:  plant 

expansion  or  location,  new  product  develop- 
ment, advertising,  marketing,  road  construc- 

tion, bridge  and  dam  building,  preparation  of 
bids,  and  many  others. 

Although  PERT  is  not  widely  used  in  forestry 
and  forest  products  industries,  some  uses  of  it 

have  been  explored.  Ramsing  (1966,  1967)  il- 
lustrated a  practical  use  of  CPM  in  the  construc- 

tion of  logging  roads.  Mater  (1967)  found  that 
PERT  was  useful  in  reducing  the  costs  of  saw- 

mill modernization.  And  Davis  (1968)  explained 
how  PERT  could  be  applied  to  resource  manage- 

ment, using  a  slash  burn  on  a  Douglas-fir  clear- 
cut  as  an  example.  There  are  other  illustrations, 

but  in  general,  PERT  hasn't  been  as  widely 
accepted  in  the  management  of  natural 
resources  as  perhaps  it  should.  For  example, 
PERT  could  be  valuable  in  planning  timber 
sales  or  coordinating  the  many  individual 
studies  associated  with  a  complex  research 
problem. 

I  think  one  of  the  reasons  why  the  use  of 
PERT  has  been  limited  is  that  although  it  was 
designed  to  simplify  planning,  when  it  is  applied 
to  a  real-world  situation,  the  result  is  usually  a 
rather  large  network  that  may  cause  the  user  to 
throw  up  his  hands.  This  is  because  what  appear 
to  be  rather  simple  secondary  computations  in 
the  textbook  become  quite  tedious  with  the 
larger  problems.  Unfortunately,  the  PERT 

application  may  end  there  without  the  user's 
receiving  the  full  benefit  of  a  complete  network 
analysis. 

It  was  to  avoid  this  outcome  that,  when  faced 
with  a  rather  large  network  for  a  research 
program  dealing  with  forest  residues,  I  wrote 
the  computer  program  described  on  the  follow- 

ing pages.  The  program,  written  in  FORTRAN 
IV,  is  short  and  has  few  input  requirements. 
There  are  no  restrictions  on  the  number  of  ac- 

tivities leading  to  or  from  an  event,  and  the  only 
limitation  in  the  present  version  is  that  the 
network  can  have  no  more  than  500  activities. 
This  could  be  easily  expanded  by  changing  only 
two  statements  in  the  program.  I  hope  the 
program  is  simple  enough  to  be  used  for  even 
the  very  large  and  complicated  networks. 

Unlike  most  canned  programs  that  may  be 
available    for    PERT    analyses,    the    program 

described  in  this  report  requires  no  lengthy  set 
of  control  cards  or  operating  codes.  And,  since  a 
source  deck  is  employed,  the  user  can  easily 
switch  computer  centers  with  no  time  lost  in 
learning  a  new  system.  Having  a  source  deck 
also  makes  it  easy  for  the  user  to  change  parts  of 
the  program,  such  as  the  format  for  input  or 
output,  if  he  wants  to. 

Although  certain  aspects  of  PERT  are  ex- 
plained here,  this  is  not  intended  to  be  a 

thorough  treatment  of  the  technique.  Readers 
not  familiar  with  PERT  will  probably  want  to 

consult  another  reference  such  as  Evarts'  in- 
troductory text  (1964). 

A  PERT   NETNA/ORK 
FOR  A  NATIONAL  FOREST 

TIMBER  SALE 

The  easiest  way  to  demonstrate  how  one 
would  prepare  the  necessary  information  to  use 
the  computer  program  to  analyze  a  PERT 
network  is  to  follow  through  an  example.  So 
with  apologies  to  the  National  Forest  System 
for  making  their  job  appear  much  easier  than  it 

really  is,  let's  consider  the  events  and  activities 
leading  to  the  award  of  a  timber  sale  contract  15 
months  (60  weeks)  from  now  (fig.  2).  Although 
the  example  is  oversimplified  and  excludes  sale 
administration  and  postharvest  activities,  it 
should  suffice  for  illustrating  the  use  of  the 

program. Events,  unless  otherwise  noted,  signify  the 
completion  of  a  particular  part  of  the  overall 

project.  Activities  are  things  that  must  be  ac- 
complished in  order  for  the  events  to  occur. 

The  numbers  in  each  event  are  simply  sequen- 
tial code  numbers  to  permit  easy  identification 

of  and  references  to  a  particular  event.  Numbers 
along  each  activity  line  are  time  estimates  (in 
weeks)  for  completing  that  activity;  the  first 
number  being  the  most  optimistic,  the  second 
the  most  likely,  and  the  third  the  pessimistic. 
Activities  are  identified  by  the  numbers  of  both 
their  successor  and  predecessor  events. 

So  now  if  we  take  the  activity  times,  plus  the 
scheduled  completion  time  of  60  weeks,  we  have 
all  the  information  needed  to  analyze  the 
network  and  determine  the: 

•  Expected  time  to  complete  each  event 
•  Earliest  expected  time  to  complete  each  event 



Figure  2.— A  simplified  PERT  networl(  for  awarding  a  National  Forest Timber  Sale  Contract. 

(Award   sale  A^  0-0-1  ̂ ^    Advertise      \ 
contract        1^  I  sale  1 

i8oy         V         170  y 



•  Latest  allowable  time  to  complete  each  event 
if  the  timber  sale  contract  is  to  be  awarded  at 
the  scheduled  time 

•  Slack  times  for  each  activity 
•  Critical  path— that  path  through  the  network 

that  will  require  the  most  time 
•  Probability  of  having  all  of  the  events  com- 

pleted so  that  the  sale  contract  can  be  award- 
ed within  the  time  allotted. 

PROGRAM  INPUTS 

In  general 

Card  Type  l.—A  title,  composed  of  any 
alphanumeric  characters,  punched  in  columns  1 
-80. 

Card  Type  2.  —The  scheduled  completion  time 
for  the  project,  if  one  has  been  determined,  in 
columns  1  -  5  (format  is  F5.1);  and  the  time  units 
involved  (days,  weeks,  months,  etc.)  punched  in 
columns  8  -  13.  If  for  some  reason  the  project 
has  no  specified  completion  time,  columns  1  -  5 
should  be  left  blank;  the  program  will  assign  a 
scheduled  completion  time  equal  to  the  earliest 
expected  time  to  complete  the  last  event. 

Card  Type  5.— The  activity  cards.  One  card  is 

required  for  each  activity  (each  "connecting" 
line  in  the  network),  starting  with  the  last  event 
in  the  network.  On  each  activity  card,  we  must 
first  identify  the  activity  by  using  the  event 
numbers  that  succeed  and  precede  the  activity: 
Columns  1  -  5.  (Format  15)  -  the  successor 
event   identification    number   (must   be   a 
numerical  code). 

Columns  11  - 15.  (Format  15)  -  the  predecessor 
event   identification    number   (must   be   a 
numerical  code). 
Then  the  time  estimates  for  the  activity  must 

be  punched  on  the  card  as  follows: 
Columns  21  -  25.  (Format  F5.1)  -  TO  -  the  op- 

timistic time  estimate. 

Columns  31  -  35.  (Format  F5-1)  -  TM  -  the 
most  likely  time  estimate. 
Columns  41  -  45.  (Format  F5.1)  -  TP  -  the 
pessimistic  time  estimate. 

Activity  cards  should  be  prepared  sequential- 
ly in  reverse  order  (starting  with  the  last  event). 

This  means  that  the  listing  of  successor  event 
numbers  should  proceed  from  the  last  event  in 
exact  reverse  numerical  order  until  the  first 
event  in  the  network  is  reached.  The  predecessor 
event  numbers  will  not  normally  be  in  exact 

TE  = 

TO  -I-  4TM  -I-  TP 

The  rationale  for  this  and  other  formulas  can 
be  found  in  various  texts  (for  example,  Evarts 1964). 

The  remaining  columns  in  this  table  are  de- 
fined by  Evarts  (1964)  as  follows: 

EET  =  earliest  expected  time.  This  is  the  time 
when  an  event  can  be  expected  to  be 
completed.  EET  for  any  event  is  the 
total  of  all  the  expected  times  (TE)  of 
all  the  activities  that  precede  it: 

reverse  order;  however,  this  is  not  required, 
even  for  those  activities  that  have  the  same 
successor  event. 

In  some  cases,  the  user  may  have  only  one 
time  estimate  available  for  some  or  all  of  the  ac- 

tivities. If  this  occurs,  enter  the  single  time  es- 

timate in  the  "most  likely"  field  (cols.  31  -  35).  If 
the  entire  network  consists  of  single  time  es- 

timates for  each  activity,  it  won't  be  possible 
to  generate  the  probability  of  completion;  how- 

ever, the  critical  path  will  still  be  identified. 
Card  Type  4.— This  is  simply  a  blank  card  to 

be  placed  after  the  last  activity  card  in  the  input 
deck.  It  is  used  to  signal  the  end  of  the  job. 

For  the  example 

Figure  3  shows  how  the  input  cards  were 
prepared  for  the  timber  sale  network  shown  in 

figure  2. 

OUTPUT   FROM  THE 
TIMBER  SALE   PROBLEM 
AND  NA/HAT  IT  MEANS 

After  the  information  from  the  timber  sale 
network  was  properly  entered  on  a  coding  sheet, 
the  data  cards  were  punched  and  processed  with 
the  source  program  that  is  presented  in  the 

Appendix.  The  output  shown  in  figure  4  was  ob- 
tained. 

The  first  table  displays  information  about 
each  activity  in  the  network;  the  first  five 
columns  are  simply  a  duplication  of  the  input 

data.  The  column  headed  "TE"  is  the  expected 
time  that  each  activity  will  take.  It  is  a  weighted 
average  of  the  optimistic,  most  likely,  and 
pessimistic  time  estimates,  calculated  with  the 
formula: 
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Figure  4.— Output  from  the  timber  sale  contract  example. 
PERT  NETMORK  ANALYSIS 

EXAMPLE  PROBLEM   (NATIONAL  FOREST  TIMBER  SALE) 

SUCCESSOR  PREDECESSOR 

ENT EVENT 
TO 

TM 

TP 

TE 

•  •  1  uPPirc  \  «.. 
EET 

LAT 

SLACK 

180 170 0.0 0.0 

1.0 

0.2 
59.1 

60.0 

0.9 170 160 
4.0 4.0 

4.0 4.0 58.9 59.8 
0.9 

160 150 1.0 1.0 
2.0 

1.2 54.9 55.8 

0.9 150 110 1.0 2.0 4.0 2.2 

40.2 

54.6 
14.4 

ISO 130 
0.0 0.0 

0.0 
0.0 

45.8 
54.6 8.8 

150 140 0.0 0.0 
0.0 

0.0 53.7 54.6 

0.9 140 120 1.0 
4.0 

8.0 

4.2 
53.7 54.6 

0.9 130 100 2.0 
4.0 

8.0 

4.3 45.8 
54.6 

8.8 

120 100 
4.0 

a.o 12.0 

8.0 
49.5 

50.4 

0.9 

110 90 1.0 
1.0 1.0 1.0 

38.0 
52.4 14.4 

100 
90 3.0 

4.0 

8.0 
4.5 

41.5 

42.4 0.9 
90 

70 
0.0 0.0 0.0 0.0 

37.0 
37.9 

0.9 
90 80 1.0 2.0 6.0 2.5 

37.0 

37.9 0.9 
80 60 1.0 2.0 

2.0 1.8 

34.5 

35.4 0.9 
70 60 2.0 4.0 

8.0 

4.3 
37.0 

37.9 

0.9 
60 50 3.0 

4.0 

8.0 
4.S 

32.7 33.6 

0.9 
50 30 0.0 

0.0 
0.0 

0.0 8.5 
29.1 

20.6 

50 

40 
0.0 0.0 

0.0 
0.0 

28.2 
29.1 

0.9 40 20 16.0 24.0 
32.0 24.0 

28.2 
29.1 0.9 

30 20 
2.0 

4.0 

8.0 

4.3 
8.5 

29.1 
20.6 

20 
10 

3.0 
4.0 

6.0 

4.2 
4.2 

5.1 

0.9 PERT  NETWORK  ANALYSIS 

EXAMPLE  PROBLEM   (NATIONAL  FOREST  TIHBEW  SALE) 

CRITICAL  PATH  ACTIVITIES 

SUCCESSOR  PBEOtCESSOR 
EVENT  EVENT       TO 

TP 

ns 

180 
170 

0.0 

1.0 

1.0 
170 160 

4.0 4.0 

0.0 

160 
150 

1.0 
2.0 

1.0 150 140 
0.0 

0.0 0.0 

140 120 1.0 

rt.O 
4'J.O 

120 100 

4.0 

12.0 64.0 

100 

90 

3.0 e.o 25. 0 

90 70 0.0 
0.0 0.0 

90 80 
1.0 6.0 25.0 

80 60 
1.0 2.0 

1.0 
70 

60 2.0 e.o 36.0 

60 
50 

3.0 

8.0 
25.0 

50 
40 0.0 

0.0 0.0 40 

20 16.0 32.0 256.0 

20 
10 

3.0 6.0 

9.0 

STANDARD  NORMAL  DEVIATE  *    0.243 



EET  (successor)  =  EET  (predecessor) 
+  TE  (activity) 
For  those  events  that  have  more  than 
one  activity  arrow  leading  to  them, 
more  than  one  EET  is  calculated.  When 

this  happens,  the  program  selects  the 
largest  one  and  uses  it  in  succeeding 
calculations. 

LAT  =  latest  allovi^able  time.  This  is  the  time 
by  which  an  event  must  be  achieved  if 
the  project  is  to  be  completed  on 
schedule.  LAT  for  any  event  is 
calculated  by  subtracting  from  the 
scheduled  length  of  the  projects,  the 
length  of  the  longest  path  backward 
from  the  end  of  the  network  to  the 

event  in  question: 
LAT  (predecessor)  =  LAT  (successor)  - 
TE  (activity)  For  events  that  have  two 
or   more   succeeding  activities,    more 
than  one  LAT  is  calculated.  When  this 
happens,  the  program  selects  and  uses 
the  smallest  one. 

SLACK  =  The  latest  allowable  time  minus  the 
earliest  expected  time.  The  slack  of 
a  particular  path  is  the  difference 
between  the  time  scheduled  for  the 

entire  project  and  that  needed  for 
the  path.  All  events  that  lie  on  the 

same  path  in  the  network  have  iden- 
tical slack  times.  The  critical  path, 

starting  with  the  first  event  and 
ending  with   the  last,  consists  of 
those  activities  having  the  identical 
slack  figure  which  has  the  smallest 
algebraic  value. 

The  second  table  displays  information  about 
those  activities  that  make  up  the  critical  path. 
DS  is  simply  the  difference  between  TP  and  TO, 
squared.    The    standard    normal    deviate    is 
calculated  with  the  following  formula: 

SLACK* SND  = 

Where:  SND  =  the  standard  normal  deviate 

SLACK*  =  the  slack  time  for  a  single 
activity  on  the  critical  path 

By  using  the  computed  standard  normal 
deviate  in  conjunction  with  a  table  showing  the 
cumulative  standard  normal  distribution,  it  is 

possible  to  estimate  the  probability  of  com- 
pleting a  project  on  schedule.  This  approach 

compares  that  part  of  the  area  under  the  normal 
curve  .  .  .  represents  the  time  allowed  by  the 
schedule  to  the  total  area  under  the  curve.  For 
our  example  problem,  the  standard  normal 
deviate  of  0.243  indicates  that  the  probability  of 
awarding  the  timber  sale  contract  by  the 
scheduled  time  iS  0.60. 

Often,  after  the  first  analysis  of  a  PERT 
network,  management  may  feel  that  the 
probability  of  completing  the  project  on  time  is 
too  low.  Typically,  the  first  response  would  be  to 
reexamine  activities,  since  the  scheduled  com- 

pletion time  will  normally  be  fixed.  PERT,  by 
identifying  the  critical  path,  directs  attention 
where  it  will  do  the  most  good.  If  it  is  possible 
to  shorten  the  time  for  some  activities  by  adding 
or  reassigning  personnel,  working  overtime,  or 
by  some  other  means,  it  will  be  most  beneficial 
to  do  so  on  the  critical  path. 

DISCUSSION 

PERT  is  a  proven  aid  to  the  complex  planning 
process;  yet  it  does  require  many  repetitious 
calculations  for  the  larger  networks.  However, 
the  computer  program  that  has  been  described 
makes  short  work  of  this  tiresome  aspect. 
To  demonstrate  how  easy  it  is  to  use  the 

program,  a  rather  large  network  (not  shown) 
consisting  of  100  events  and  150  activities  was 
analyzed.  Transfer  of  information  from  network 
to  coding  forms  required  45  minutes  and 
keypunching  (including  verification)  required 
another  25  minutes.  The  problem  was  processed 
(compiled  and  executed)  in  1.45  seconds  on  an 
IBM  370  computer  at  a  cost  of  $0.44.  Thus  a 
problem  that  would  cause  us  to  wave  a  white 
flag  at  the  thought  of  hand  calculations  was  ef- 

ficiently solved  in  slightly  over  1  hour  at  a  very 
low  cost. 

The  PERT  network  and  its  analysis  should  be 
thought  of  as  a  dynamic  planning  aid,  and  not  a 
static  point  in  the  planning  process.  One  of  the 
advantages  in  having  a  computer  program  hand- 
y  is  that  if  we  should  need  to  reexamine  a 
network  in  light  of  some  new  information,  we 

can  do  so  quite  readily.  Actually  this  is  fre- 
quently done  (or  should  be)  with  PERT 

networks  because  very  often  when  networks  are 

drawn,  someone  on  the  staff  may  spot  over- 
sights or  decide  too  many  events  have  been  used. 



or  that  initial  time  estimates  are  inaccurate,  or 
that  activity  arrows  are  improperly  placed. 

Also,  after  the  passage  of  time,  it  is  usually  ad- 
visable to  update  the  network  and  analyze  it 

again — to  see  what  effects  completed  activities 
have  on  the  overall  project.  With  the  computer 
program,  any  number  of  changes  or  proposed 
amendments  can  be  evaluated  in  a  very  short 

time — usually  by  changing  only  a  few  cards  in 
the  data  deck. 
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APPENDIX 

Source  Listing  of  the  Computer  Program  for 
PERT   Analyses 

DO'if'Lt  PRECISION  TEfTTE«GTTE«TL»STL*SLACK.SMlN,SCT 
01 ''ENS  I  ON  IS(SOO)  »I^'(500)  «TE(50  0)  .TTt  (bOO)  ♦GTTE(500)  tTl.  (500)» 
lSTLfSrn).SLAC<(50n) •title (?0) ♦TOCSGO) •TM(SOO) .TP(500) ♦UNITS(2) 
DATA  TE  ♦  T  TE  ♦  GT  TF  «  TL  ♦  STL  fSLACK/1000<*0.  000/ •  N/0/ •  SOS/0,0/ 
PFAO(S«S0  0)  (TITLE  (J)  •Jal«20)  tSCT,  (UNITS(J)  .jsUZ) 

500  FOi'^AT  (P0A4/F5.1  »2X»2A3) 
DO  10  1  =  1  .SOO 
PEAO(S,S10)  IS(I)  flPd)  .TO(I)  tTM(I)  ,TP(I) 

SIO  FO^'»'AT  (  IS»SXtIS»3(5X»F5,l)  ) 
IF  (IS(I) .E«.0)  GO  TO  20 
N  =  N*1 
IF(TO(n.EO.0,0)  TO(I)«TM(I) 
IF/(TP(I).E<i.0,0)  TP(I)«TM(I) 
TE  (I)  =  (TOn)*(4,0*TM(I))*TP{I)  )/6,0 
TE<n=TE(I)«10.0 
iWsTE(I) 
«EM=TE II )- (FLOAT ( I«) ) 
IF(REM.6E.0.5)  IRsIK«l 

10  TF(n  =  (FLOAT(IR))/10.0 
20  I=N 
30  KrlS(I) 

L=IP(I) 
TTE(I)xTE(I)»6TTE(L) 
IF(IS(I).EO«IS(I«n)  60  TO  40 
GTTE(K)=TTE(I) 
GO  TO  50 

40  IF(TTE(I).LT,GTTE(K) )  GO  TO  50 
GTTE(K)=TTE(I) 

50  1=1-1 
IFd.GT.O)  GO  TO  30 
IF(SCT.GT.O.O)  GO  TO  60 
SCT=GTTE(K) 

60  DO  90  I=1*N 
K=IS(I) 
L=IP(I) 
IFCI.GT.l)  GO  TO  70 
TL(K)=SCT 

70  TL(L)=TL(K)-TE(I) 
IF(STL(L) .Ett.O.O)  GO  TO  80 
IF(TL(L) .LT.STL(L) )  60  TO  80 
TL(L)=STL(L) 
60  TO  90 

80  STL(L)=TL(L) 
90  SLACK(I)=TL(K)-TTE(I) 

WHITE{6»600)  (TITLE(J) •J=l»20) . (UNITS(J) f J=l»2) 

|600  F0«MAT(1H1»36X,21HPERT  NETWORK  ANALVSIS//12X ,20A4///1X ♦21HSUCCESS0 

IR  PREDECESS0R/2Xf5HE VENT. 7Xt5HE VENT ♦6X»2HT0»9X»2HTM.9X»2HTP»9X.2HT 

J   2Ef9Xf3HEET.8Xf3HLAT,7X.5MSLACK//25X.31(lH-) • IH ( t2A3» IH) .31 ( 1M-) //) Continued 

9 



00  100  IslfN 
K=IS(I) 

100  WRITE(6»610)  IS ( I) t IP ( I ) t TO ( I ) .TM ( I ) ,TP ( I ) t TE ( I ) t TTE ( I ) fTL (K) t 
ISLACK(I) 

610  FORMATdH  t  IX.  I5t7X.  I5.4X.7  (F6.  1  tSX)  ) 
SMIN=SLACK(1) 
00  110  I=2*N 
IF (SLACK (I) .LT.SMIN)  SMIN=SLACK(I) 

110  CONTINUE 
WRITE(6.620)  (TITLE(J) .Jsl.PO) 

620  F0RMAT(IH1,36X»21HPERT  NETWORK  ANALYSIS//12X •20A4///IX.24HCRITICAL 
1  PATH  ACTIVITIES//1X.21HSUCCESS0R  PREDECESS0R/2X.5HEVENT.8X.5HEVEN 
2T»6X.2HT0»9X,2HTP.9X.2H0S///) 
DO  120  I=ltN 
IF(SLACK(I) .NE.SMIN)  GO  TO  120 
DS=(TP(I)-T0(I))»»2 
S0S=SDS*DS 
MR I TE (6*630)  IS ( I ) « IP ( I ) vTO ( I ) t TP ( I ) «0S 

120  CONTINUE 
630  FORHAT(1HO*1X«I5*7X«I5«4X*3(F6.1*5X) ) 

IF(SDS.EQ.O.O)  60  TO  130 
KsIS(l) 
S=(SCT-GTTE(K) ) / (SORT (SDS/36.0) ) 
WRITE(6*640)  S 

640  FORMAT (1H0*26HSTANDARD  NORMAL  DEVIATE  »  *F7.3) 
GO  TO  140 

130  MRITE(6*650) 
650  FORMAT (1H0«36HSTANDARD  NORMAL  DEVIATE  IS  UNDEFINED) 
140  MRITE(6«660) 
660  FORMAT (IHl) 

STOP 
END 

-<J.S.  GOVERNMENT  PRINTING  OFFICE:      1977-703-078/4
4 

10 



Q 

o 

o 
<: 

D 

s  d 

uQ 

'   «      •    to C    3 

C  ̂   ■"  — 

pt^  g-  ft 

o 

z 

h 
O 

» 
e 

u a, 
tc 
s 

z 

as 

o 

< 
Q 

a « 
h 

o  ̂  

a.  ft
 

^  f:  a  ft 
^2w2 

O  o)  C  13 

0)  2  O  
- S!   %?    t-  ■ 

tf3 
-     ̂     <U 

.'^30 

Igft.
S 

•■2.2  §1 

CO    to    ">    to 

to   c«-S  -^ 

I  £  SS- ^    oi  •-    3 

=5  £  ft_^ 

'^  c  c«  c 
<D    C    t-    o 
ts]  c^  ti*— 

■^s  K  *-  2 

C    ̂    M  OS 

to    ̂    -Ji    C 0)  ca.22  ctf 
T3    t-  —      . 

E^  S  E 

o  to  "  2 

ft':<  ■=• 
3   bbS?   £ 
ft  P    ,       CS 

£   o   a3   X 
u   (U   c   o) 

B 

'S 

c 

cS 

W 

O 

5  o  = 

O    en    c  T3 

■     3  " 

•cl  §  - 
"  ̂   -  =* 

to       ™      to       «^ 
0)  Z  c  S 

0 

_   ■"   -=    3 

1  E  SB- 

W"     O)        -'•-I 

0)  C  t-    o 
N  c«  5b-_s 
>v  X  o  ti 
■:3  a>  '-  2 

2  j=  ■"  X 

^'S  *  c 
£   ̂    M  oi 
bc-a  c  _ 

E|  S  E 

o   to   "  2 

2  bbS  E 

E  k  S  X §   ft^   eu o  0)  P  a< 

M 

'c 

B 

3 

E 
o 

H 

Ph 
o5 

O 
00 

to 

1=1 

ft>    3    t    o ^  S'-a  § 

■o  >„.■? 
S.  O    -.TO 

EI  c  ::=  -< 

(T>    "!    c    £ 

3  S  J^3 

"    —  Id. 

ft  5  Q.TO »=  TO  <:  2 
3  o  S.S. 

re  '^  ■•*  _ 
X  C.  ̂   o 

-re  S  t" 5=  ;3  5  .^ 
—.TO    93    N 

O  T  3  (T! 

3    P=    3 

^  3  "O  2 

°  3  —  p] 

■-f.-     re   SH re-g  03 

o  X  21  '^ 

C  — .  fD  7 

r^    3     3     % 
■a  m  3  o 

p  ̂   «-  '^ 

??  • 

re   Si 

a''
 

"I     t 

a-  O 

p  B 

=r  ̂    ►-^  ft 

S   3   Z  r 

">     to     03     ! 

,   —   ̂ -1  re 

'     to     05     CO 

03    -        S-    2 

5-f  i-S. 

re   o   re   ™ 
D,  3    CO    O 

O 

o 

?3 

z 
\— '      CD 

-  3   ̂  

5-
 

on 

t 

o 

z: 

w 

o 

^    O  X! 

.  o    -.TO 

.  P   iz:  "•^ 

re CO 

P 

en 

CO 

o  cr.  re  _. 

ft  3   o-TO 

^  TO  -.  2 

3_    S   re 

o  S.  a. 

■c  >5  !^ 

cr  o 

^ 

p"
 

3 
3 

re 

S  - 

p  3 

=  b 

3    3 

re   ̂  

rr    O     .  .  -, 

—  .(JO     p  tSl 

O    H    3  re 
i-f.-      re  ̂  

3-5  ̂   H 
re-g   3  3 

o   s-  o  re 

c   -.  re  S" 

<~^   3    3  ̂  

■a  M  3  o 

^% 

CO 

^o  ̂ ^  ft 

S  3  Z  re 

w   CO   as   CO 

^  2  o"  2. "•  S-  3  o- 
3-f  ̂ft 

n   P   .   .  • 

5.^ 
re   o   re 

Q-  g   CO 2   « 

c3 

o 

O 

o 

S3 

z; 

9 

E. 

"5" 

M 

s- 

I 
1 

2: 

M 

-^ 

o 



lOQ 

610 

110 

620 

120 
630 

640 

130 
650 
140 
660 





■0 

n 
z 
> r 

:3 

■n 

o a 

■0  r 

>   c 

»  "^ 

m  (n 

•  0) 

« w 
o 
o 

a  a 

a  M 

>  • 

HIS 

z 

O 
a 
K 

m 

m 
a 
c 
o 
> 
H 

O 
z 
> 
r 

5 
m 
2 
> r 

r* 



1976  at  the 
NORTHEASTERN  FOREST 
EXPERIMENT  STATION 

_■■^RAB^' 

OCT  20  1977 

USDA  FOREST  SERVICE    GENERAL  TECHNICAL  REPORT  NE-33 
1977 

FOREST  SERVICE,  U.S.  DEPARTMENT  OF  AGRICULTURE 
NORTHEASTERN  FOREST  EXPERIMENT  STATION 
6816  MARKET  STREET,  UPPER  DARBY,  PA.  19082 



Headquarters  of  the  Northeastern  Forest  Experiment  Station 

are  in  Upper  Darby,  Pa.  Field  laboratories  and  research  units 
are  maintained  at: 

•  Amherst,  Massachusetts,  in  cooperation  with  the  University 
of  Massachusetts. 

•  Beltsville,  Maryland. 

•  Berea,  Kentucky,  in  cooperation  with  Berea  College. 

•  Burlington,  Vermont,  in  cooperation  with  the  University  of 
Vermont. 

•  Delaware,  Ohio. 

•  Durham,  New  Hampshire,  in  cooperation  with  the  University 
of  New  Hampshire. 

•  Hamden,  Connecticut,  in  cooperation  with  Yale  University. 

•  Kingston,  Pennsylvania. 

•  Morgantown,  West  Virginia,  in  cooperation  with  West  Vir- 
ginia University,  Morgantown. 

•  Orono,  Maine,  in  cooperation  with  the  University  of  Maine, 
Orono. 

•  Parsons,  West  Virginia. 

•  Pennington,  New  Jersey. 

•  Princeton,  West  Virginia. 

•  Syracuse,  New  York,  in  cooperation  with  the  State  University 

of  New  York  College  of  Environmental  Sciences  and  Forest- 
ry at  Syracuse  University,  Syracuse. 

•  Warren,  Pennsylvania. 
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1976:GENERAL 

yj  ORE  AND  MORE  of  our  research  is  aimed 
at  providing  the  resource  manager  with  a 

etter  understanding  of  both  the  resource  and 
he  needs  expressed  by  potential  users  of  that 
esource.  Demands  for  a  variety  of  goods  and 
ervices  from  our  eastern  forests  continue  to  in- 
rease  and  can  be  expected  to  do  so  into  the  fore- 
eeable  future.  Though  this  forest  resource  is 
ot  limitless,  it  still  has  the  potential  to  yield 
lore  than  it  is  producing  today. 
Our  responsibility,  in  overly  simple  terms,  is 

)  provide  the  forest  owner  and  manager  with 
le  knowledge  that  will  enable  him  to  make  a 
jrofit  while  protecting  soil,  water,  and  scenic 
alues.  To  do  this  under  increasing  pressure  on 
applies  of  energy  and  water  requires  new 
ichnology,  new  economies,  and  perhaps  even 
ew  life  styles.  New  problems  need  new 
)lutions,  and  these  are  the  aim  of  dynamic 
jsearch  programs.  We  believe  that  our 
3searchers  at  the  Northeastern  Station  are  well 
1  the  way  to  obtaining  some  of  the  needed 
,j)lutions,  and  we  would  like  to  share  with  you  a 
:iw  highlights  of  1976  at  the  Northeastern 
orest  Experiment  Station, 

iln  anticipation  of  increased  needs  for  infor- 
mation on  plant  materials  suitable  for  use  in 

ilclaiming  mined  lands  in  the  East,  we  are 
jreparing  a  stripmine  revegetation  handbook, 

'fith  the  financial  support  of  the  Environmen- 
1.1  Protection  Agency,  we  were  able  to 
1  measure  many  of  the  older  experimental  plan- 
ligs  through  the  East.  These  older  plantings 
slrve  to  demonstrate  dramatically  that  trees 

I'ovide  an  excellent  way  to  protect,  and  in  the 
Ing  run  improve,  mined  lands. 
iWith  a  growing  urban  population  and  con- 
tiiued  strong  public  interest  in  enhancing  en- 
^ronment,  our  urban-forestry-research 
logram  is  directed  toward  high-priority  urban- 
frest-management  problems.  The  Pinchot 

Ijstitute's  Consortium  for  Environmental 
lirestry  Studies  continues  to  coordinate  urban- 
ffestry  research  between  the  Forest  Service 

and  its  nine  member  universities.  During  1976, 
18  new  research  grants  were  funded  through  the 
Pinchot  Institute  program  and  23  papers  were 
published  to  report  results  of  past  Consortium 

research.  Among  these  was  "Better  Trees  for 
Metropolitan  Landscapes",  which  draws 
together  a  wealth  of  information  on  how  to 
select  and  care  for  trees  in  urban  settings. 

Long-range  research  planning  continues  to 
involve  the  Station's  scientists  and  ad- 

ministrators. Our  Northeastern  Regional  Plan- 
ning Committee  effort,  in  cooperation  with  the 

universities,  culminated  in  the  preparation  of  15 
task-force  reports.  Results  of  this  work  are  now 
being  incorporated  into  a  National  Program  of 
Research  for  Forest  and  Associated  Rangelands 
being  sponsored  by  the  Forest  Service  and  the 
Association  of  State  College  and  University 
Forestry  Research  Organizations.  In  July  1977, 

the  Station  will  co-sponsor  a  work  conference  to 
learn  of  research  users  needs  and  priorities  for 
problems  of  the  Northeast. 

Forest-inventory  activities  expanded  greatly 
in  1976.  The  name  of  our  Forest  Survey  Unit 

was  changed  to  Renewable  Resources  Evalua- 
tion to  more  completely  describe  increased 

responsibilities  mandated  by  the  Resources 
Planning  Act.  Budget  increases  provide  for  the 
additional  workload  generated  by  the  1979  RPA 
assessment.  We  are  preparing  for  expanded 
emphasis  on  multi-resource  inventories, 
ownership  studies,  identification  of  manage- 

ment opportunities,  and  resource  analysis. 
Data-processing  was  completed  for  the  forest  in- 

ventories of  Kentucky  and  West  Virginia.  Field 
plot  work  was  completed  for  Maryland  and 
started  in  Pennsylvania.  Data-processing, 
analysis,  and  report-preparation  are  following 
closely  in  these  states.  Recent  budget  increases 
for  resources  evaluation  will  enable  us  to  reduce 
the  inventory  cycle  for  our  14  states. 

We  had  some  changes  in  key  jobs  during  the 
year.  Our  stripmine-reclamation  project  at 
Berea,  Ky.,  added  two  more  specialists  to  the 



multidisciplinary  research  team.  Michael 
Superfesky,  a  civil  engineer,  came  to  us  from 
the  Forest  Products  Laboratory.  Charles 
Cushwa,  wildlife  biologist,  transferred  to  the 
Station  from  Washington  and  is  on  special 
assignment  with  the  Fish  and  Wildlife  Service 

at  Harpers  Ferry,  W.  Va.  He  is  part  of  a  plan- 
ning team  preparing  a  research-and- 

development  program  to  reclaim  mined  areas 
for  enhanced  fish  and  wildlife  habitat.  There  is 
an  increasing  need  to  combine  existing 
knowledge  with  new  technology  to  improve 
game  and  nongame  populations  in  mined  and 

adjacent  areas.  Dr.  Cushwa's  presence  on  this 
team  gives  us  more  opportunities  both  to  iden- 

tify research  needs  for  our  own  work  and  to 
make  our  technology  and  expertise  available  to 
users. 
Thomas  Hamilton,  our  Assistant  Director  for 

Planning  and  Applications,  was  transferred  to 
Washington,  D.C.,  to  provide  national 
leadership  to  resources  evaluation.  His  replace- 

ment is  Albert  Foulger,  who  has  spent  the  last 
few  years  in  the  Washington  Office.  Before 
that,  he  was  at  the  Forest  Products  Laboratory, 
Madison,  Wis.  Al,  a  native  of  Scotland,  received 

his  basic  training  at  the  University  of  Edin- 
burgh and  completed  his  graduate  work  at  the 

University  of  Michigan,  specializing  in 
silviculture  and  physiology. 

Hewlette  Crawford,  wildlife  biologist,  Gordon 
Mott,  research  forester,  and  Daniel  Jennings, 
entomologist,  all  transferred  to  Orono,  Maine,  to 
round  out  our  multidisciplinary  team  doing 
research  on  the  spruce  budworm.  This  work  will 
be  closely  coordinated  with  new  efforts  of  the 

University  of  Maine  to  cope  with  this  destruc- 
tive pest.  We  are  also  working  with  state,  in- 

dustry, and  Canadian  associates. 

Edwin  vH.  Larson  ("Ted")  has  retired  after 
having  served  more  than  30  years  as  writer, 
editor,  and  chief  of  publications  at  the  Station. 
Ted,  who  joined  the  Station  in  1946,  estimates 
that  he  has  edited  (and  got  published)  more  than 

8,000  research  papers,  besides  authoring  and  co- 
authoring  a  number  of  papers  on  forestry  sub- 

jects and  guides  on  writing  and  author-training. 
A  new  editor,  Martin  J.  Jones,  has  joined  our 

staff.  Marty,  who  came  to  us  from  Milwaukee, 
received  his  B.A.  degree  in  journalism  from 
Marquette  University  in  1966  and  has  worked  as 
writer  and  editor  on  newspapers  in  Illinois  and 

in    private    industry   and    public    agencies    in 
Milwaukee. 

HIGHLIGHTS 
Reclamation  of  Coal  Spoils 
and  Other  Disturbed  Areas 

Our  research  unit  at  Berea,  Ky.,  continues  its 
work  on  reclamation  of  coal-mine  spoils  and 
other  drastically  disturbed  areas.  A  field 
evaluation  of  27-  to  30-year-old  experimental 
tree  planting  on  spoil  banks  in  Ohio,  Illinois,  In- 

diana, Missouri,  Kansas,  and  Oklahoma  showed 

the  importance  of  planting  in  re-establishing 
forest  cover.  Even  volunteer  species  were  more 
advanced  on  planted  sites.  Black  walnut,  red 

oak,  and  yellow-poplar  have  grown  well  on  some 
sites.  On  many  of  the  study  plots,  soil  formation 
has  progressed  significantly.  Organic  matter 
and  potassium  have  generally  increased,  though 

phosphate  has  decreased  during  the  30-year 

period. Suitability  of  tree  and  shrub  species  for 
direct-seeding  on  surface-mine  spoils  is  being 
evaluated  on  700  acres  in  West  Virginia.  Initial 
results  indicated  that  several  species  can  be 
seeded  successfully  by  helicopter  or  hydroseeder 
(Plass  1976).  In  another  study  a  strain  of  the 

fungus  Aspergillus  niger,  isolated  from  coal- 
mine spoil,  was  found  to  be  able  to  break  down 

and  release  essential  plant  nutrients  from  a 
variety  of  minerals  commonly  found  in  coal 
overburden  strata. 

One  of  our  major  publications  of  the  year  was  ̂  

Miro    Czapowskyj's    98-page    ANNOTATED 
BIBLIOGRAPHY  ON  THE  ECOLOGY  AND  ̂ 
RECLAMATION    OF    DRASTICALLY: 
DISTURBED  AREAS  (Czapowskyj  1976). 

I 

A  New  Look  at  Soil 
Erosion  from  the  Forest i 

One  of  our  forest  hydrologists,  taking  an  over-  • 
view  look  at  the  question  of  erosion,  found  that 
soil  loss  from  hardwood  forests  in  the  eastern  i 
United  States  seldom  exceeds  0.1  ton  per  acre 
per  year.  This  is  less  than  the  geologic  norm 
(0.18  to  0.30)  and  far  less  than  the  rate  accepted 
as  tolerable  for  agricultural  land  (1  to  5  tons  per^ 



acre  per  year).  Responsibly  managed  timber 
harvesting  causes  only  minor  increases  in  forest 
soil  erosion,  usually  from  logging  roads. 
Methods  of  avoiding  erosion  are  well  known,  but 
too  often  are  not  applied  conscientiously  (Patric 
1976  a). 

How  Logging  Looks  Now 
and  How  It  May  Look  Later 

Some  people  don't  like  the  messy  look  of  log- 
ging. In  studying  this  aspect  of  forest  esthetics, 

our  researchers  at  Syracuse,  N.  Y.,  took  two 
complementary  approaches.  In  one  study,  eight 
groups  of  people  were  taken  out  to  look  at 

jdifferent  kinds  of  cuttings  in  northern 
Shardwood  forests,  and  their  reactions  were 
recorded  and  analyzed.  In  general,  they 

jpreferred  partial  cuttings  to  clearcuttings,  and 
Ithey  preferred  small  patch  cuttings  to  strip 
clearcuttings  (Echelberger  1976). 

In  another  study— called  PREVIEW— com- 
puter graphics  were  used  to  show  the  visual 

effects  of  a  proposed  forest  cutting  and  the  sub- 
sequent regrowth  throughout  a  rotation.  The 

computer-generated  perspective  drawings  show 
how  changes  would  look  from  selected  view- 

points. Landscapes  are  shown  as  a  grid  of  dis- 
torted squares  or  by  symbols  representing  trees, 

rock,  water,  clearings,  roads,  etc.  (Myklestad 
tnd  Wagar  1976). 

Making  Use 
of  Logging  Waste 

In  any  logging  job,  after  the  easily  usable  logs 
have  been  taken  out,  some  woody  material  is 
left  in  the  woods  as  waste.  The  questions  are: 
How  much?;  and  could  some  of  this  material  be 

put  to  use?  Researchers  at  Princeton,  W.  Va., 
studying  a  logging  operation  in  a  mature  stand 
of  oak/hickory,  found  that,  for  every  1  ton  of 
sawlogs  removed,  1.8  tons  of  woody  residue 
were  left  in  the  woods. 
After  logging  was  finished,  researchers 

emoved  and  weighed  all  residues  on  a  1-acre 
lot.  Pieces  of  wood  considered  usable — at  least 

j3  inches  in  diameter  and  4  feet  long — were  run 
through  a  mobile  sawmill.  This  1-acre  plot  yield- 

ed 69.3  tons  of  usable  wood,  including  4,719 
board  feet  (15.1  tons)  of  lumber  and  cants 
suitable  for  use  as  pallet  stock,  blocking,  mine 
timbers,  and  other  such  uses;  51.6  tons  of  chips 

suitable  for  pulping,   metallurgical,   or  other 
uses;  and  2.6  tons  of  sawdust. 

GYPCHEK 

"GYPCHEK"  is  an  acronym  for  a  biological 
insecticide  that  may  prove  to  be  useful  for 
checking  the  gypsy  moth.  Developed  at  our 
laboratory  at  Hamden,  Conn.,  GYPCHEK  is  the 
gypsy  moth  nucleopolyhedrosis  virus  (NPV), 
which  we  think  can  be  used  to  help  control  gyp- 

sy moth  populations. 
GYPCHEK  has  been  submitted  to  the  En- 

vironmental Protection  Agency  (EPA)  for 
registration  for  general  use  against  the  gypsy 
moth.  Data  required  for  EPA  registration  have 
been  several  years  in  preparation  by  our 

researchers  and  many  cooperators.  We  an- 
ticipate that  the  registration  procedure  may 

take  3  to  6  months  unless  EPA  wants  additional 
data.  Meanwhile,  field  trials  have  shown  that 

the  nucleopolyhedrosis  virus  has  effected  ex- 
cellent protection  of  tree  foliage  from  the  gypsy 

moth  and  has  significantly  reduced  populations 
of  this  forest  pest. 

\A/hen  Does  Drought 
Start  to  Affect  Tree  Growth? 

When  does  drought  start  to  affect  trees?  One 
way  to  study  this  is  to  look  at  stomata,  the  tiny 

pores  in  leaves  through  which  trees  take  in  car- 
bon dioxide  and  transpire  water  vapor.  Normal- 

ly, stomata  are  wide  open  during  the  day;  but  if 
the  soil  gets  dry  enough,  they  close  part  way  to 
keep  the  tree  from  drying  out. 

Scientists  at  our  Hubbard  Brook  Experimen- 
tal Forest  in  New  Hampshire  caused  artificial 

drought  by  covering  the  soil  around  several 
trees  with  polyethylene.  Then  they  watched  for 
the  stomata  to  close;  meanwhile  they  monitored 
water  in  both  the  soil  and  the  trees.  This  study, 
which  has  since  been  verified  on  other  sites  in 
natural  droughts,  showed  that  stomatal  closure 
occurred  when  the  soil-water  deficit  reached 
about  3  inches.  That  means  it  would  take  3  in- 

ches of  rain  to  rewet  the  soil.  Transpiration  is 
about  1  inch  a  week  in  summer;  so,  if  the  soil  is 

initially  wet,  stomatal  closure,  and  thus  reduc- 
tion in  growth,  will  occur  after  3  weeks  without 

rain  (Federer  and  Gee  1976). 



A  New  >Vay  to  Make  High  -  Grade 
Furniture  Stock  from 

Low-  Grade  Logs 

One  problem  of  timber  utilization  in  the  Ap- 
palachian Region  is  the  large  volume  of  low- 

grade  trees.  Grade-3  and  pole-size  hardwood 
logs  have  a  low  stumpage  value  because  saw- 
millers  cannot  use  them  profitably  to  make 

high-quality  standard  lumber.  Researchers  at 
Princeton,  W.  Va.,  have  developed  a  new  way  to 
make  high-quality  furniture  dimension  stock 
from  this  low-quality  timber.  They  call  this 

method  "System  6". 
In  System  6,  the  tree  stems  are  bucked  into  6- 

foot-long  bolts,  which  are  then  sawed  into  1-inch 
boards  in  sawmills  originally  designed  to  make 

pallet  parts.  Dried  in  forced-air  dryers  and  then 
kiln-dried,  the  boards  are  graded  and  sold  accor- 

ding to  modified  hardwood  grade  rules.  The 
kiln-dried  6-foot  boards  are  converted  into  fur- 

niture cuttings  in  newly  designed  rough  mills. 

System  6  has  been  used  successfully  to  make  in- 
terior furniture  parts  from  yellow-poplar  and 

drawer  sides  from  red  oak  (Reynolds  and 
Schroeder  1977). 

Skyline  Logging 
Tests  Continue 

Evaluation  of  skyline  cable  logging  of  Ap- 
palachian hardwoods  in  mountain  terrain  con- 

tinued with  field  study  of  a  small  fixed  skyline 
at  the  Fernow  Experimental  Forest  in  West 
Virginia  and  analysis  of  similar  cable  systems  in 
other  areas  of  Appalachia.  This  field  trial  was 
conducted  to  find  answers  to  economic, 
operational,  and  environmental  questions  about 
this  type  of  logging. 

Forces  in  skyline  cables  were  analyzed,  and 
labor  mixes  were  tried  to  determine  optimum 

crew  size  and  deployment.  This  included  a  pre- 
rigging  experiment  and  changes  of  labor  mixes 
for  felling,  bucking,  and  choker-setting.  Along 
with  watershed  and  timber-management 
research  units,  our  engineers  studied  this 
skyline  system  in  both  clear  and  selection  cut- 

tings, working  both  downhill  and  uphill.  The 
system  was  also  tested  under  mid-slope  and 
ridge-top  road  conditions  to  determine  effect  of 
landing  availability  and  to  test  equipment 
mobility. 

Battie  Renewed 

Against  Spruce  Budworm 

Our  battle  against  the  spruce  budworm, 
which  threatens  our  northeastern  spruce-fir 
forests,  is  being  waged  on  a  number  of  fronts. 
Our  scientists,  at  Orono,  Maine,  in  conjunction 
with  various  cooperating  agencies,  including  our 
Canadian  neighbors,  are  investigating  the 
effects  of  budworm  defoliation  on  both  growth 
and  mortality  of  trees;  various  aspects  of  the 
predatory  role  of  forest  birds  against  the 
budworm;  the  efficacy  of  the  fungus  En- 
tomophthora  spp.  in  causing  budworm  mortali-  ■> 
ty;  the  feasibility  of  automatic  detection  and 
counting  of  budworm  egg  masses  by  optical 
techniques;  the  adoption  of  the  New  Brunswick 
model  of  the  budworm  system  to  the  Maine 
situation;  and  the  effects  of  budworm  defolia- 

tion on  wildlife  habitat. 
Meanwhile  our  silvicultural  research  con- 

tinues, with  emphasis  on  even-aged  systems. 
Thinning  and  fertilization  studies  are  under 
way  in  young  stands  of  red  and  black  spruce, 
and  fertilization  as  a  cultural  practice  in  plan- 

tations is  being  investigated.  In  one  study  we 
have  found  that  strip  clearcutting  does  not 

degrade  soil  properties  on  spruce-fir  sites.  The 
development  of  a  growth  model  for  50-year-old 
red  spruce  is  nearing  completion,  and  we  plan  to 
expand  this  to  other  age  classes. 

HowtoMake  a  Wiid  Turkey 
Think  You're  its  Mother 

A  Station  wildlife  biologist  at  Morgantown, 

W.  Va.,  discovered  how  to  "imprint"  turkey 
poults  as  they  hatched.  Imprinted  turkeys  adopt 

the  researcher  as  "mother"  and  are  unafraid  of 
him,  yet  retain  their  wild  natures.  This  research 

makes  it  possible  to  record  the  turkey's  behavior 
in  different  woodland  surroundings,  and  offers 
guidelines  on  how  to  manage  lands  efficiently  to 

provide  good  turkey  brood  habitat  without  har- 
ming the  forest's  recreation,  timber,  and  other 

values.  The  research  findings  are  applicable 
throughout  most  of  the  eastern  half  of  the 
United  States. 



Landowner,  \Vhat's  Your 
Timber  >Vorth? 

The  owner  of  a  small  woodland — no  matter 
how  small  it  is— is  important  in  meeting  our 

Nation's  needs  for  timber.  Yet  he  is  not  apt  to 
become  a  timber  producer  unless  he  becomes 
aware  of  the  value  of  his  timber  and  the  income 

he  might  get  by  managing  his  forest  land. 
Economists  at  our  laboratory  at  Delaware, 

Ohio,  have  developed  a  set  of  Stand  Evaluation 
Tools  (SETS,  they  call  them)  to  help  the  lan- 

downer and  forester  estimate  the  value  of 
timber  stands.  These  tools  have  been  published 
in  a  series  of  three  papers  that,  singly  or 
together,  the  landowner  or  forester  can  use  as  a 
basis  for  deciding  whether  or  not  to  become  a 
timber  producer  (DeBald  and  Mendel  1976a  and 
1976b,  Mendel  et  al.  1976). 

Plentyof  Tree  Reproduction, 
But  Watch  Out  for  Grapevines 

Our  timber-management  researchers  at  Par- 
sons, W.  Va.,  summarizing  the  status  of 

reproduction  12  years  after  a  seed-tree  harvest 
cutting  in  Appalachian  hardwoods,  found  about 
250  potential  dominant-codominant  crop  trees 
on  good  sites  (Site  Index  70)  and  about  500 
smaller  trees  on  fair  sites  (SI  60).  The  most 
numerous  species  on  excellent  sites  were  sweet 

birch,  sugar  maple,  yellow-poplar,  and  black 
cherry;  on  good  sites  sugar  maple,  sassafras,  red 
oak,  red  maple,  and  yellow-poplar;  and  on  fair 
sites  red  maple,  red  oak,  chestnut  oak,  and 
sweet  birch. 

Our  researchers  concluded  that  there  is  more 

than  adequate  high-quality  reproduction  on  all 
sites.  However,  grapevines  are  seriously 
hampering  tree  development  on  the  better  sites 
(Smith  et  al.  1976). 

Harwood  Tree  Grades 
for  Factory  Lumber 

Our  work  on  hardwood  tree  grades  has  moved 
ahead  with  publication  of  board-foot  lumber 

P  1  grade  yields  for  11  hardwood  species:  northern 
*  red  oak,  black  oak,  white  oak,  chestnut  oak, 
*  sugar  maple,  red  maple,  yellow  birch,  paper 
2"  birch,  black  cherry,  yellow-poplar,  and 
t"  I  basswood.  The  lumber  grade  yields,  when  used 

with  lumber  prices,  should  prove  useful  for 

predicting  the  value  of  lumber  that  can  be  saw- 
ed from  graded  trees. 
Ten  field  trials  of  the  grades  and  yields  were 

conducted  on  seven  species.  For  groups  of  50 
trees,  differences  between  predicted  and  actual 
lumber  volume  averaged  about  5  percent,  and 
differences  between  predicted  and  actual 
lumber  value  averaged  about  6  percent.  A 
procedure  was  developed  that  a  sawmill 
operator  can  use  to  estimate  product  yields 
specific  to  his  own  processing  conditions  or  to 
predict  product  yields  for  species  other  than  the 
11  included  in  the  study  (Hanks  1976a,  1976b, 1976c). 

Juvenility,  Aging,  Growth, 
and  Seed  Production  of  Trees 

A  long  juvenile  growth  phase  with  strong 
apical  dominance  and  vigorous  growth  is  a 
desirable  trait  in  forest  trees  when  wood 
production  is  emphasized.  But  when  emphasis  is 
on  seed  production,  a  short  juvenile  phase  is 
desired  because  juvenility  is  generally  incom- 

patible with  flowering  and  seed  production. 
Further,  the  capability  of  long-suppressed  trees 
to  respond  to  release  depends  on  retention  of  a 
potential  for  rejuvenescence  by  shoot 
meristems.  If  aging  has  progressed  too  far  when 
release  comes,  there  will  be  no  vigorous  growth 

response.  Sometimes,  though,  the  root-collar 
region  may  have  long  dormant  and  hidden  buds 
that  can  be  made  to  sprout  into  vigorous 
juvenile  shoots  long  after  the  crown  is  already 
senescent.  Better  understanding  of  and  eventual 
management  control  over  juvenility  and  aging 
are  necessary. 
An  analysis  was  made  of  the  juvenility 

problem  at  our  research  unit  at  Beltsville,  Md. 
Juvenility  was  found  to  be  an  integral  part  of 
the  complex:  aging,  senescence,  rejuvenescence, 
and  control  of  flowering.  The  complex  was 
resolved  into  a  few  discrete  physiological 
questions  around  which  working  hypotheses 
were  developed.  Four  new,  or  little  used, 
research  approaches  were  found  that  with 
modest  refinement  can  be  used  to  study  the  con- 

trol of  juvenility  and  aging  in  trees  (Romberger 1976). 



Viability  of  Weed  Seeds 
Reiated  to  Forest  Stand  Age 

The  seeds  of  weed  species  that  accumulate 
naturally  in  the  humus  of  the  forest  floor  have  a 
major  effect  on  plant  succession  after  harvest 
cutting.  In  studies  of  northern  hardv^oods,  our 
researchers  at  Durham,  N.  H.,  found  that  the 
number  of  viable  seeds  of  raspberry  and  pin 
cherry — two  of  the  major  weed  species  in 
northern  hardwood  stands — drop  off  sharply  as 
the  age  of  the  stand  increases. 

For  example,  the  number  of  pin  cherry  seeds 
peaked  at  forest  stand  age  40  years  with  1,000,- 
000  viable  seeds  per  hectare,  dropped  to  a  half- 
million  seeds  per  hectare  at  age  90,  and  became 

negligible  at  age  180  years.  Thus,  because  of  in- 
tense weed  competition,  northern  hardwoods 

clearcut  at  short  rotations  of  40  to  60  years  may 
have  a  lower  probability  of  regenerating 
successfully  to  commercially  valuable  pioneer 

species  [such  as  paper  birch]  than  stands  clear- 
cut  nearer  the  normal  rotation  age  of  100  to  120 

years. 

GettKieNA/eight 
Oil  Your  Rear  Axle 

Logging  trucks  used  to  carry  Appalachian 
hardwoods  are  often  overloaded  on  the  rear  ax- 

les. From  a  study  of  543  loads  carried  by  14 
trucks,  researchers  at  our  laboratory  at 
Princeton,  W.  Va.,  found  that  93  percent  of  the 
payload  was  carried  on  the  rear  axles.  This  poor 
weight  distribution  caused  58  percent  of  the 

loads  to  exceed  the  legal  axle-limit  weight  even 
though  only  2  percent  of  the  loads  exceeded  the 
GVW  (gross-vehicle-weight)  limit. 

Loggers  could  change  the  distribution  of  their 
load  weights  by  placing  all  logs  against  the 
headboard.  Such  a  loading  practice  would  in- 

crease payloads  and  allow  truckers  to  haul  extra 
volume  without  overweight  penalties. 

Even  so,  maximum  legal  payloads  could  be  in- 
creased by  as  much  as  3  tons  if  truck-body 

designs  were  changed.  By  using  study  data  on 
wheelbase  length  and  axle-to-headboard  dis- 

tance, our  researchers  developed  equations  to 
show  the  mean  load  center  of  gravity  and  the 
percent  payload  weight  on  the  rear  axles.  These 
values  were  translated  to  a  graphic  truck-design 
guide.  By  using  this  guide,  loggers  can  choose  a 
body  and  chassis  style  that  will  enable  them  to 

maximize  payloads  and  minimize  unit  hauling 
costs  (Baumgras  1976). 

AnEftective  Control  for  Spread 
of  the  Oak  NA/ilt  Disease 

In  studies  conducted  with  the  cooperation  of 
the  West  Virginia  Department  of  Agriculture 
Division  of  Plant  Pest  Control  and  Northeastern 
Area  State  and  Private  Forestry,  cacodylic  acid 

was  pressure-injected  into  the  xylem  of  trees  in- 
fected by  oak  wilt  to  determine  the  effectiveness 

of  this  chemical  in  preventing  development  of 
oak  bark  beetles  and  fungus  mats  and  the 
spread  of  the  pathogen  to  healthy  oaks.  The 
treatment  reduced  the  number  of  trees  infested 
with  oak  bark  beetles  by  75  percent  and  the 
number  producing  fungus  mats  by  61  percent. 
During  the  last  2  years  of  the  study  the  number 
of  diseased  trees  was  reduced  by  48  percent,  and 
the  number  of  active  infection  centers  was 
reduced  by  38  percent.  However,  researchers  at 
Delaware,  Ohio,  point  out  that  care  should  be 
exercised  in  urban  areas  when  injecting  diseas- 

ed trees  in  the  vicinity  of  healthy  ones  because 
the  chemical  can  be  transmitted  through  root 
grafts  to  damage  adjacent  healthy  trees. 

Studies  of  Pfieromone  Continued 
in  VN/ar  against  Dutchi  Elm  Disease 

A  synthetic  pheromone  is  being  tested  against 
the  elm  bark  beetle,  vector  of  the  Dutch  elm  dis- 

ease. The  synthetic  pheromone  was  developed 
through  identification  of  the  natural  sex  lure 
emitted  by  female  beetles. 

Studies  were  continued  in  Evanston,  111.,  and 
Ft.  Collins,  Colo.,  to  develop  strategies  for  using  ! 

pheromone-baited  traps  to  reduce  beetle  pop- 
ulations. These  studies  were  designed  to  deter- 

mine if  the  placement  of  traps  in  a  barrier 
around  an  area  to  be  protected  will  (1)  lure 
beetles  out  of  the  area,  or  (2)  intercept  beetles 
coming  into  the  area. 

In  Evanston,  it  was  clear  that  barrier  trap- 
ping did  manipulate  the  beetle  population.  Mean 

catches  at  traps  inside  the  barrier  clearly 
decreased  from  1975  to  1976,  while  catches  at 
locations  outside  the  barrier  almost  doubled,  in- 

dicating a  reduction  in  the  beetle  population 

within  the  barrier.  Despite  this  apparent  reduc- 
tion of  the  beetle  population,  incidence  of  Dutch 

elm  disease  did  not  decrease  in  Evanston  in 
1976. 

I 



At  Ft.  Collins,  barrier  traps  are  having  an  im- 
pact in  reducing  beetle  populations  in  the  core 

area.  However,  there  is  no  evidence  yet  that  in- 
tensive trapping  in  1975  and  1976  has  had  any 

effect  in  reducing  levels  of  Dutch  elm  disease. 

Sanitation  and  Injections 
for  Controlling 
Dutch   Elm  Disease 

Sanitation  methods  for  preventing  spread  of 
Dutch  elm  disease  are  the  subject  of  a  3-year 
study  in  Detroit,  Mich.  Four  methods  have  been 
evaluated:  (1)  girdle  the  tree  and  remove  it 
within  20  days  of  disease  detection;  (2)  remove 

the  tree  promptly  without  girding;  (3)  use  insec- 
ticide spray  on  tree  at  first  sign  of  disease  and 

remove  the  tree;  and  (4)  remove  the  tree  without 
[insecticide  spraying.  Our  studies  showed  that 
plots  where  the  trees  were  girdled  had  a  lower 
jmean  disease  rate  than  plots  where  trees  were 
not  girdled. 

In  Washington,  D.C.,  elms  showing  symptoms 
of  Dutch  elm  disease  were  injected  with 

Lignasan®,  and  diseased  branches  were  pruned 
off.  By  the  second  year  of  the  study,  of  30  trees 
treated,  9  had  to  be  removed  (one  because  of 
storm  damage).  Of  the  21  remaining  trees,  11 

jwere  re-injected  because  of  recurring  symp- 
toms; the  other  10  elms  injected  in  1975  had  no 

Dutch  elm  disease  symptoms  in  1976. 

Using  Everything  But 
j(  Ithe  Rustle  of  the  Leaves 

Researchers  at  our  laboratory  at  Princeton, 

jj  |W.  Va.,  have  experimented  with  what  they  call  a 
.;,    'near  complete"  harvesting  of  timber,  in  com- 

oarison    with    traditional    single-product    and 
v   multiple-product  logging. 

Whole-tree  chippers  were  used  to  increase  the 
larvest  of  wood  by  using  nearly  all  parts  of 
small  trees  and  the  tops  and  limbs  of  trees  cut 
or  sawtimber.  The  per-acre  recovery  of  wood 
iber    from    a    60-year-old    stand    of    cove 

,(j,  jiardwoods  was  55  tons  of  sawlogs,  4  tons  of 

'jjjj  ̂ulpwood,  and  63  tons  of  chips.  This  total  yield .jj  ps  104  percent  more  than  if  only  sawlogs  had 
ij,  »een  taken;  71  percent  more  than  if  pulpwood 
jj;.  |ad  also  been  taken  from  poletimber  trees;  and 

7  percent  more  than  if  everything  larger  than  4 
„     .iches  in  diameter  had  been  taken  for  pulpwood. 

\A/ho  Gets  the  Timber - 
the  Landowner  or  the  Bugs? 

The  timber  owner  may  have  to  compete  with 
insects  to  see  who  gets  the  value  out  of  the 
timber;  so  our  economists  at  Delaware,  Ohio, 
studied  the  economic  impact  of  losses  due  to  in- 

sect damage.  They  found  that  defoliators  strik- 
ing an  oak  stand  early  in  its  life  may  produce  a 

thinning  effect,  resulting  in  little  or  no  impact; 
but  when  their  attacks  are  concentrated  late  in 

the  life  of  an  oak  stand,  the  owner  has  little  op- 
portunity to  recover  a  serious  financial  loss. 

The  economic  effect  of  insects  that  affect 
seeds  and  seedlings  is  to  delay  the  development 
of  the  new  stand  up  to  5  years.  Landowners  with 
short  custodial  tenure  are  unlikely  to  notice  the 

loss,  but  public  or  industrial  owners  or  in- 
dividuals with  long  tenure  may  expect  an 

economic  loss  amounting  to  5  to  13  percent. 
Insects  that  affect  timber  quality— like  wood 
borers — reduce  timber  values  by  as  much  as  40 
percent  of  the  harvest  value.  They  are  our  most 

damaging  type  of  insect.  Timber-value  losses 
due  to  the  other  sorts  of  insects  are  less  than 
half  those  due  to  oak  borers  (Donley  and  Worley 1976). 

Key  Indicators  of 
Successful   Logging 

What  makes  for  a  successful  logging  job? 

We're  now  in  a  better  position  to  answer  that 
question,  thanks  to  a  recent  study  by  one  of  our 
economists.  Characteristics  of  logging 
operations  in  14  Northeastern  States  have  been 
analyzed.  Among  22  characteristics  studied, 
total  timber  harvest,  hauling  distance,  crew 
size,  and  distance  from  the  preceeding  job  were 
key  determinants  of  the  most  successful  jobs 
(Herrick  1976a). 
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Publications  and  reprints  that  are  available  are  marked  with  asterisks  (*).  If  you 
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*Adams,  Edward  L. 
1976.    The   adjusting   factor   method   for 
weight-scaling    truckloads    of   mixed 
hardwood  sawlogs.  USDA  For.  Serv.  Res. 

Pap.NE-344.7p.,illus. 
A  new  method  of  weight-scaling  truckloads  of 
mixed  hardwood  sawlogs  systematically  adjusts 
for  trends  that  affect  the  weight/volume  ratio 
of  logs  coming  into  a  sawmill.  A  conversion  fac- 

tor  is    based    on   the   running   average   of 

weight/volume  ratios  of  randomly  selected  sam- 
ple loads.  To  test  the  method,  500  truckloads  of 

logs  were  weight-scaled.  The  results  of  this  test 
indicated  that  the  weight-scaled  volume  should 
average  within  3.5  percent  of  the  actual  volume. 

*Anderson,  R.  Bruce. 
1976.  Factors  influencing  selection  of  office 
furniture  by  corporations  and  universities. 

USDA  For.  Serv.  Res.  Pap.  NE-343.  5  p. 
Evaluation  of  the  factors  that  influence  the 

selection  of  office  furniture  by  large  cor- 
porations and  universities  shows  that  quality, 

appearance,  and  purchase  price  have  the  most 
important  influence  on  the  purchase  decision. 
The  intended  use  of  the  furniture  and  the 
appearance  of  the  furniture  were  the  key  factors 
in  the  purchase  of  wooden  furniture. 

Andresen,  John  W. 
1976.   Selection  of  trees  for  endurance  of 
high  temperatures  and  artificial  lights  in 

urban  areas.  In  Better  trees  for  metropolitan 
landscapes  symposium  proceedings.  USDA 

For.  Serv.  Gen.  Tech.  Rep.  NE-22:  67-75. 
In  urban  areas,  high  temperature  and  artificial 

light  may  adversely  affect  the  growth  and  sur- 
vival of  trees  already  under  various  forms  of 

stress.  Trees  close  to  radiative  surfaces  such  as 
pavements,  walls,  and  heat  vents  are  especially 
susceptible  to  heat  damage.  However,  harmful 
effects  upon  urban-grown  trees  by  prolonged  il- 

lumination are  yet  to  be  experimentally  deter- 
mined. Specific  selection  or  breeding  programs 

to  identify  species  or  cultivars  with  resistance  to 
thermal  and  light  pollution  are  not  economically 
warranted.  However,  some  research  on  heat 
resistance  could  be  combined  with  drought 
studies,  and  light  influences  could  be  included  in 
studies  of  low-temperature  effects  on  trees. 

Araman,  Philip  A. 

1975.  Program  SIRSP— An  inventory  con- 
trol   simulation    program   for   the    STUB  i 

(Short   Temporarily    Upgraded    Boards) 
rough    mill    concept.    M.S.    thesis.    Va. 
Polytech.  Inst,  and  State  Univ.,  Blacksburg. 146  p. 

A  computer  program  was  developed  to  simulate 
the  operation  of  a  furniture-plant  rough  mill 
that  uses  the  STUB  rough-mill  concept.  In  a 
STUB  rough  mill,  short  upgraded  boards  are 
produced  from  low-grade  lumber -and  then  the 
short  boards  are  converted  into  parts.  Required 
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input  data  include  short-board  clearcuttings 
(GIF)  and  a  list  of  required  furniture  parts  (cut- 

ting order).  Resulting  parts  yields  and  other 
data  are  provided  by  the  program. 

*Aubertin,  Gerald  M.,  Benjamin  C.  Thorner, 
and  John  Campbell. 

1976.    A    precipitation    collector    and 
automated  pH-monitoring  system.   USDA 
For.  Serv.  Res.  Note  NE-220.  8  p.,  illus. 

A  sensitive  precipitation  collector  and  auto- 
mated pH-monitoring  system   are  described. 

This  system  provides  for  continuous  monitoring 

and  recording  of  the  pH  of  precipitation.  Dis- 
crete   or    composite    rainwater    samples    are 

manually   obtainable   for   chemical    analyses. 
The  system  can  easily  be  adapted  to  accom- 

modate  a  flow-through   specific  conductance 
probe  and  monitoring  components. 

*Auchmoody,  L.  R. 
j     1976.   Accuracy   of  band   dendrometers. 
I     USDA  For.  Serv.  Res.  Note  NE-221. 4  p.,  illus. 

I  A  study  to  determine  the  reliability  of  first-year 
j  grov/th  measurements  obtained  from  aluminum 
i  band  dendrometers  showed  that  growth  was  un- 

derestimated for  black  cherry  trees  growing  less 
ithan  0.5  inch  in  diameter  or  accumulating  less 
than  0.08  square  foot  of  basal  area.  Prediction 
equations  to  correct  for  these  errors  are  given. 

*Barger,  Jack  H. 
1976.  Dutch  elm  disease  and  methoxychlor. 

;  USDA  For.  Serv.  Res.  Pap.  NE-353.  5  p.,  illus. 
jElm  trees  were  sprayed  with  methoxychlor, 
jsome  by  helicopter  and  others  by  mist  blower. 
Bioassays  showed  that  methoxychlor  residues 
persisted  and  accumulated.  There  was  no 
difference  in  disease  incidence  between  treat- 

ment techniques,  but  it  was  dramatically  lower 
for  the  treated  trees  than  for  untreated  controls. 
The  difference  persisted  for  several  years  after 
:he  last  treatment. 

parnard,  Joseph  E. 
1975.  Sampling  with  partial  replacement 
contrasted  with  complete  remeasurement 
inventory  designs:  an  empirical  examina- 

tion. Symp.  Monitoring  For.  Environ, 
through  Successive  Sampling  Proc:  384-390. 
Syracuse,  N.Y. 

?he  sampling  with  partial  replacement  (SPR) 
nd  complete  remeasurement  inventory  designs 

were  compared  for  efficiency,  using  data  from 
the  forest  inventories  of  Delaware  and  Rhode 
Island.  Results  shows  SPR  to  be  more  than 
twice  as  efficient  for  volume  estimates  and  up  to 
8.9  times  as  efficient  for  area  estimators. 

*Baumgras,  John  E. 
1976.    Better    load- weight    distribution    is 
needed    for   tandem-axle   logging   trucks. 
USDA  For.  Serv.  Res.  Pap.  NE-342.  9  p.,  illus. 

The  results  of  a  logging-truck  axle-weight  study 
and  recommendations  for  improving  the  dis- 

tribution of  load  weight  on  tandem-axle  logging 
trucks.  Logging  trucks  weighed  in  West  Virginia 
carried  so  much  weight  on  the  rear  axles  that 

payloads  could  not  be  maximized  without  ex- 
ceeding the  legal  axle-weight  limits.  Improved 

weight  distribution  would  enable  loggers  to  in- 
crease legal  payloads. 

*  Berry,  Frederick  H. 
1976.  Phlebia  chrysocrea  causes  a  heart  rot 
of  oaks  and  other  hardwoods.  Plant  Dis. 

Rep.  60:  308-311,  illus. 
A   heart-rot  fungus,   recently   identified   as 
Phlebia  chrysocrea,  is  one  of  the  most  important 
decay  fungi  of  oak  in  the  central  hardwood 
region.  It  has  also  been  isolated  from  sassafras, 
black  cherry,  and  hardwood  slash.  The  fungus 
gains  entry  through  various  kinds  of  wounds, 
dead  branches,  and  parent  stumps;  and  it  causes 
a  white  pocket  or  white  mottled  rot  of  the 
heart  wood. 

Blum,  Barton  M. 
1976.  Symposium  on  the  Intensive  Culture 
of  Northern  Forest  Types,  held  in  Orono, 

Maine.  North.  Logger  25(6):  12-13. 
A  summary  report  of  the  symposium  held  at 
Orono,  Maine,  to  address  three  questions:  (1) 
what  are  the  current  needs  for  intensive  forest 
management  to  increase  wood  yields?;  (2)  what 
methods  and  technologies  are  now  available?; 

and  (3)  how  do  we  plan  for  and  implement  inten- 
sive forest  culture? 

*Blyth,  James  E.,  and  James  T.  Bones. 
1976.  Pulp  wood  production  in  the  Northeast 
and  North  Central  States  in  1975.  North. 

Logger  25(5):  8. 
Pulpwood  production  between  1974  and  1975 
decreased    22   percent   in   the   21-state   area. 
Massachusetts  showed  the  only  production  in- 
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crease,  which  was  due  to  a  59-percent  increase 
in  chips  from  manufacturing  residues.  These 
statistics  and  others  resulted  from  a  complete 
canvass  of  eastern  woodpulp  mills  conducted 
annually  by  the  Forest  Service  Experiment 
Stations.  The  article  contains  1975  pulpwood 
production  statistics  by  states  and  sources  of 
pulpwood,  and  the  number  of  mills  that  were 
operating. 

*Bones,  James  T. 
1976.  Potential  sources  of  wood  fiber  in  the 

Northeast.  For.  Prod.  J.  26(2):  30-32. 
Industry  is  constantly  searching  for  additional 
inexpensive  sources  of  wood  fiber.  As  the 

technology  of  harvesting,  transporting,  and  con- 
verting timber  products  advances,  new  sources 

of  raw  material  become  economically  available. 
Potential  sources  of  wood  fiber  in  the  Northeast 
were  ranked  by  their  potential  for  adding  to  the 

region's  industrial  wood  supply.  Three  of  the 
most  promising  sources  are  the  existing  timber 
supply,  the  logging  residues  left  in  the  woods, 
and  the  timber  removed  in  land-clearing. 

*Bones,  James  T.,  and  David  R.  Dickson. 
1976a.  Pulpwood  production  in  the 
Northeast— 1974.  USDA  For.  Serv.  Resour. 
Bull.  NE-42.  22  p.,  illus. 

An  annual  report  based  upon  canvasses  of 
pulpwood  production  in  the  Northeast,  con- 

taining data  about  pulpwood  production  from 
roundwood  in  the  14  Northeastern  States  by 
counties  and  species  groups,  and  pulpwood  chip 
production  from  plant  residues.  Comparisons 

are  made  with  the  previous  year's  production 
data.  Trends  in  pulpwood  production  for  the 
past  12  years  are  shown.  Also  included  is  a  list 
of  the  woodpulp  mills  that  were  operating  in  the 
region  in  1974. 

*Bones,  James  T.,  and  David  R.  Dickson. 
1976b.    Pulpwood    production    in    the 
Northeast— 1975.  USDA  For.  Serv.  Resour. 
Bull.  NE-45.  21  p.,  illus. 

An   annual   report  based   upon   canvasses   of 
pulpwood   production   in   the  Northeast,   con- 

taining data  about  pulpwood  production  from 
roundwood  in  the  14  Northeastern  States  by 
counties  and  species  groups,  and  pulpwood  chip 
production  from  plant  residues.  Comparisons 

are  made  with  the  previous  year's  production 
data.  Trends  in  pulpwood  production  for  the 

past  13  years  are  shown.  Also  included  is  a  list 
of  the  woodpulp  mills  that  were  operating  in  the 
region  in  1975. 

*Bones,  James  T.,  and  Robert  B.  Redett. 
1976.  The  timber  industries  of  Ohio.  USDA 

For.  Serv.  Resour.  Bull.  NE-40.  26  p.,  illus. 
The  results  of  a  complete  survey  of  the  timber 
industries  in  Ohio,  including  statistics  about  in- 

dustrial roundwood  production  and  receipts, 

and  production  and  disposition  of  the  manufac- 
turing residues  that  result.  Comparisons  are 

made  with  the  most  recent  previous  surveys, 
and  trends  in  industrial  wood  output  are  noted. 

Brush,  Robert  0. 
1974.   Recent   developments   in   landscape 
assessment  research  with  implications  for 

managing  forest  land  for  recreation.  In  Out- 
door recreation  research:  applying  the  results. 

USDA  For.  Serv.  Gen.  Tech.  Rep.  NC-9:  83-86. 
Several  recent  studies  in  psychophysics,  forest 

esthetics,   and  landscape  assessment  are  re- 
viewed which  suggest  that  forest  vegetation  can 

be  managed  as  a  visual  resource.  On  flat  and  un- 
dulating land,  as  found  along  the  Great  Lakes 

and  Atlantic  Seaboard,  the  visual  interest  in  the 
landscape  depends  largely  upon  the  distribution 
of  open  and  forested  land.  Patterns  of  open  and 
forest  land  are  considered  that  would  enhance 
the  visual  interest  and  spatial  variety  on  flat 
forested  land  for  those  recreational  activities  in- 

volving movement  through  the  landscape. 

Brush,  Robert  0. 
1976a.    Perceived    quality    of   scenic    and 
recreational    environments:    Some 

methodological    issues.    In    Perceiving   en- 
vironmental quality:  research  and  applica- 

tions: 47-58.  Plenum  Press,  New  York. 
Can  indices  be  developed  to  measure  the  quality 

of  environment  that  are  based  on  the  percep- 
tions  of   people   who   experience   them?  This 

chapter  reviews  what  is  currently  known  about 
how  people  perceive  and  evaluate  scenery  and 
recreational  environments  and  considers  some 

of  the  problems  regarding  the  methods  used  to 
obtain   perceptual   responses   to   scenic   and 
recreational  environments. 

Brush,  Robert  0. 
1976b.    Wildlife    research    needed    by 
landscape  architects.  North.  Am.  Wildl.  and 
Nat.  Resour.  Conf.  Trans.  41:  561-563. 
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Aspects  of  the  practices  of  landscape  architec- 
ture relevant  to  wildlife  research  and  wildlife 

management  are  described  in  the  context  of 
metropolitan  environments.  Three  problem 
areas  are  noted  where  wildlife  research  is  needed 
to  provide  information  useful  to  landscape 
architects:  to  identify  patterns  of  open  space  in 
urban  areas  that  might  benefit  wildlife;  to 

i  describe  the  form  and  structure  of  vegetative 

I  edge;  and  to  develop  guidelines  for  managing  ur- 
ban open  space  for  wildlife. 

*Brush,  Robert  0. 
1976c.  Spaces  within  the  woods:  managing 
forests  for  visual  enjoyment.  J.  For.  74:  744- 
747,  illus. 

Forests  near  urban  centers  are  often  valued  as 

visual  resources.  Recreational  experiences  in- 
volving movement  through  the  woods  can  be 

enhanced  by  spaces  created  through  conven- 
tional silvicultural  practices. 

I  Brush,  Robert  0.,  and  Thomas  A.  More. 
1976.  Some  psychological  and  social  aspects 
of  trees   in   the  city.  In   Better   trees  for 
metropolitan    landscapes    symposium 
proceedings.   USDA  For.   Serv.   Gen.  Tech. 

Rep.  NE-22:  25-29. 
Recent  studies  in  environmental  perception  in- 

dicate that  the  meaning  and  function  of  forest 
vegetation  in  the  city  may  not  be  the  same  for 
urban  residents  as  it  is  for  rural  and  suburban 
residents.  These  studies  suggest  advantages  for 
collaboration  between  behavioral  scientists  and 
forest  geneticists  in  planning  future  research. 
Several    possible    psychological    and    social 
Denefits  of  urban  trees  are  discussed.  Further 

Dehavioral   studies   may  indicate  desired  at- 
:ributes  of  trees  bred  especially  for  inner-city 
environments. 

5 

'Campbell,  Robert  W. 
1976a.  The  bimodality  of  gypsy  moth, 
Porthetria  dispar  (L.)  (Lepidoptera: 

Lymantriidae)  populations.  J.  N.Y.  En- 
tomol.  Soc.  83:  287-288. 

I^orth  American  gypsy  moth  populations  have 
wo  numerical  phases.  They  may  either  remain 
nnocuous  for  many  years,  or  outbreaks  may 
lersist  for  as  much  as  a  decade.  Changes  from 
nocuous  to  outbreak  and  vice  versa,  however, 
re  usually  abrupt.  Conclusions  about  the  major 

determinants  of  this  bimodality  are  based  on  a 
procedure  developed  to  determine  at  what 
points,  during  a  generation,  the  numerical 
differences  appear  between  a  sparse  population 
in  an  outbreak  area  and  one  in  an  innocuous  one. 

*Campbell,  Robert  W. 
1976b.  Comparative  analysis  of  numerically 
stable  and  violently  fluctuating  gypsy  moth 

populations.  Environ.  Entomol.  5:  1218-1224, 
illus. 

Sparse  gypsy  moth  populations  studied  in  the 
vicinity  of  Glenville,  N.Y.,  between  1958  and 
1964  tended  to  increase  rapidly  to  outbreak 
levels.  Equally  sparse  populations  studied  in  the 
vicinity  of  Eastford,  Conn.,  between  1965  and 
1971  tended  to  remain  sparse.  Study  results  im- 

ply that  predators  played  a  major  role  in  main- 
taining the  Eastford  populations  at  innocuous 

levels. 

Campbell,  Robert  W. 
1975.  The  role  of  trial  and  error  in  develop- 

ing an  integrated  pest  population  manage- 
ment system.  Symp.  Monitoring  For.  En- 
viron, through  Successive  Sampling  Proc: 

316-320. 

A  discussion  of  biological  control  of  forest  in- 
sects and  an  approach  toward  a  management 

system  for  effecting  biological  control. 

♦Campbell,  Robert  W.,  Marilyn  G.  Miller, 
Edward  J.  Duda,  Cynthia  E.  Biazak,  and  Ronald 
J.  Sloan. 

1976.  Man's  activities  and  subsequent  gyp- 
sy moth  egg-mass  density  along  the  forest 

edge.  Environ.  Entomol.  5:  273-276. 
When  gypsy  moth  egg-mass  density  was  low 
(less  than  50  egg  masses/acre),  density  was  10 
times  higher  along  the  forest  edge  than  within 
the  forest.  Man-made  objects  along  the  forest 
edge  in  suburban  areas  contained  half  of  the  egg 
masses  found  at  low  densities.  Objects  that  were 
rough,  dry,  or  protected  from  light  contained 
more  egg  masses  than  those  that  were  smooth, 
moist,  or  exposed  to  light.  Rough,  dry  objects 
that  were  protected  from  light  contained  the 
most  egg  masses.  These  bark  flaps  provide  a 
degree  of  protection  for  the  growing  larvae  and 

pupae. 

*Campbell,  Robert  W.,  and  Ronald  J.  Sloan. 
1976.  Influence  of  behavioral  evolution  on 
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gypsy  moth  pupal  survival  in  sparse  pop- 
ulations. Environ.  Entomol.  5:  1211-1217. 

It  is  postulated  that  the  insect  exhibits  behavior 
that  enables  it  to  evade  natural  enemies  in 
Europe,  but  in  North  America  this  same  trait 
often  assures  both  death  and  the  destruction  of 

many  of  the  parasites  that  may  have  given  rise 
to  this  trait.  It  is  also  postulated  that  a  new 
behavioral  adaptation  may  be  evolving  by  this 
pest  in  response  to  new  conditions  in  North 
America. 

*Cannon,  William  N.,  Jr.,  and  David  P.  Worley. 
1976.  Dutch  elm  disease  control:   perfor- 

mance and  costs.  USDA  For.  Serv.  Res.  Pap. 
NE-345.  7  p.,  illus. 

Municipal  programs  to  suppress  dutch  elm  dis- 
ease have  had  highly  variable  results.  Perfor- 

mance as  measured  by  tree  mortality  was  un- 
related to  control  strategies.  Costs  for  control 

programs  were  37  to  76  percent  less  than  costs 
without  control  programs  in  the  15-year  time- 
span  of  the  study.  Only  those  municipalities 
that  conducted  a  high-performance   program 
could  be  expected  to  retain  75  percent  of  their 
elms  for  more  than  20  to  25  years. 

*Carl,  Clayton  M.,  Jr. 
1976.  Effect  of  separation  in  n-pentane  on 
storability  of  sugar  maple  seeds.  USDA  For. 

Serv.  Res.  Note  NE-218.  3  p. 
Seeds  in  samaras  separated  in  n-pentane  have 
been  stored  successfully  for  5-1/2  years.  The 
seeds   in   the   separated   samaras   germinated 

equally  as  well  as  the  unseparated  controls,  in- 
dicating that  there  was  no  detrimental  effect 

from  the  n-pentane. 

Carmean,  Willard  H.,  F.  Bryan  Clark,  Robert  D. 
Williams,  and  Peter  R.  Hannah. 

1976.    Hardwoods   planted   in   old   flelds 
favored  by  prior  tree  cover.  USDA  For.  Serv. 
Res.  Pap.  NC-134. 16  p.,  illus.  North  Cent.  For. 
Exp.  Stn. 

Hardwoods  were  planted  in  a  long-abandoned 
field.  Growth  was  poor  in  a  grassy  area,  better 
in  areas  formerly  having  had  natural  trees  or 
planted  pine,  and  outstanding  in  an  area 
formerly  having  had  planted  black  locust.  Im- 

proved growth  was  associated  with  better  soil 
structure  and  more  foliar  nitrogen. 

Church,  Thomas  W.,  Jr. 

1976.    Old    crossties— a    potential    energy 

source  for  wood   preserving  plants.    Am. 
Wood-Preserv.  Assoc.  Proc.  1976:  87-97. 

The  author  argues  that  old  wooden  crossties, 
costly  for  railroads  to  dispose  of,  could  be  used 
effectively  as  a  source  of  fuel.  Combustion  tests 
showed  that  they  can  be  burned  satisfactorily  in 
existing  incinerator-boiler  units  for  producing 
steam.  Stack  emissions  met  EPA  standards. 

Church,  Thomas  W.,  Jr.,  and  John  W.  Pearce. 
1976.  Weights  of  crossties  removed  from 
service.  Cross  Ties  57(2):  25-31,  illus. 

American  railroads  remove  about  20  million 
crossties  annually.  Traditional  disposal  methods 
have  been  eliminated  because  of  environmental 
restrictions;  so  railroad  officials  must  find  new 
ways  to  get  rid  of  old  ties.  A  potential  market  is 
industrial  boiler  fuel.  If  this  market  develops, 
sales  will  be  based  on  weight.  Measurements 
from  800  tie  blocks  showed  that  the  average 
crosstie  removed  from  service  weighed  189 

pounds. 

Collins,  William  H. 
1976.  Nursery  growing  practices  as  related 
to  selection  and  production  of  municipal 
trees.    In    Better    trees    for    metropolitan 
landscapes  symposium  proceedings.  USDA 
For.  Serv.  Gen.  Tech.  Rep.  NE-22:  167-177, 
illus. 

The  commercial   production   and  selection  of 
trees  for  municipal  plantings  are  traced  from 
the  early  phase  to  the  current  propagation  and 
cultural  techniques  that  commercial  nurseries 
are  now  using.  Street-tree  production  is  a  long 
cycle,  usually  3  to  5  years  from  the  time  5-  to  7- 
foot  seedlings  are  spaced  and  planted  in  nursery 
rows.   Clones  provide  municipal   buyers  with 
trees  of  known  desirable  characteristics  and 
without  the  undesirable  variability  of  seedlings. 
However,  6  to  15  years  are  needed  to  evaluate  a 
clone,  and  many  promising  selections  fail  to 
meet  acceptable  standards  for  various  reasons. 

Improved  means  of  vegetative  reproduction,  es- 
pecially "own-root"  propagation,  are  needed  to 

permit   the    more   efficient   production   of 
desirable  clones  of  various  species. 

Constantinidou,  H.,  T.T.  Kozlowski,  and  K.  F. 
Jensen. 

1976.   Effects   of  sulfur   dioxide   in  Pinus 
resinosa  seedlings  in  the  cotyledon  state.  J. 

Environ.  Qual.  5:  141-144. 
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Cowling,  E.B.,  and  L.  S.  Dochinger. 
1976.  The  changing  chemistry  of  precipita- 

tion   and    its    effects    on    vegetation    and 
materials.   (Abstr.)  Am.   Inst.   Chem.  Eng. 
69th  Mfg.  Booklet  Pap.  118e:  176. 

Human  activities  have  increased  total  emissions 

of  strong  acids  into  the  atmosphere  and  subse- 
quent  deposition    upon   the   terrestrial   and 

aquatic   surfaces   of   the   earth.    Atmospheric 
acidity  exerts  a  decisive  effect  on  growth  and 
development  of  plants,  reproductive  capacity  of 
fish,  and  stability  of  stone  and  metal  structures. 
Long-term  monitoring  programs  are  needed  to 
measure  potential  changes  in  the  chemistry  of 
atmospheric  precipitation  and  possible  effects 
on  vegetation  and  materials. 

*Craft,  E.  Paul. 
1976.  Utilizing  hardwood  logging  residue:  a 
case  study  in  the  Appalachians.  USDA  For. 
Serv.  Res.  Note  NE-230.  7  p.,  illus. 

An  Appalachian  hardwood  timber  stand  that 
contained  6,700  board  feet  per  acre  of  sawtimber 
was  harvested  by  clearcutting.  After  the 
merchantable  sawlogs  were  removed,  this  stand 
contained  69.3  tons  per  acre  of  green  wood 
residue.  Thirty-three  and  one-third  tons  of 
residue  were  from  tops  of  merchantable  saw- 
timber;  36  tons  were  from  residual  trees. 
Treetop  residue  yielded  1,800  board  feet  of 

marketable  sawed  products  and  26  tons  of  chip- 
pable  wood.  The  residual  trees  yielded  3,000 
board  feet  of  sawed  products  and  25.6  tons  of 
chippable  wood.  The  overall  weight  of  residue 
was  about  1.8  times  greater  than  the  weight  of 
sawtimber  removed. 

*  Crawford,  Hewlette  S. 
1976.  Relationships  between  forest  cutting 
and  understory  vegetation:  an  overview  of 
eastern  hardwood  stands.  USDA  For.  Serv. 

Res.  Pap.  NE-349.  9  p. 
Production  of  understory  vegetation  was  related 
to  stand  type,  stand  structure,  disturbance,  and 
site  for  Ozark  oak-hickory  and  Appalachian  oak- 
ipine  stands.  Cutting  the  stand  increased  the 
amount  of  understory  vegetation,  but  the  in- 

crease was  regulated  by  site  quality,  stand  type, 
and  stand  structure.  It  seems  that  understory 

variety  and  production  in  managed  even-age 
stands  will  not  differ  much  from  that  in  natural 
stands. 

*Crawford,  Hewlette  S.,  R.  G.  Hooper,  and  R.  F. Harlow. 

1976.  Woody  plants  selected  by  beavers  in 
the    Appalachian    Ridge    and    Valley 
Province.  USDA  For.  Serv.  Res.  Pap.  NE- 
346.  6  p.;  illus. 

The  availability  of  woody  plants  and  the  selec- 
tion   of    plants    by    beavers    along    mountain 

streams  was  studied  in  four  areas  of  the  Ap- 
palachian   Ridge   and   Valley   Province    in 

Virginia.  Beavers'  choice  of  woody  plants  varied 
between  areas.  The  topography  and  abundance 
of   many   species   of   woody   plants   provide 
suitable  beaver  habitat  in  which  the  plant  and 

animal    variety    created    by    beaver    im- 
poundments  would   add   to   the   esthetic   and 

recreational  values  of  these  mountain  areas. 

Creech,  John  L. 

1976.   Some   approaches   to   collecting  or- 
namental trees  and  shrubs,  hi  Better  trees 

for    metropolitan    landscapes    symposium 
proceedings.   USDA  For.   Serv.   Gen.  Tech. 

Rep.  NE-22:  221-226. 
The   author   discusses  some  of  the   potential 
benefits  from  collecting  seed  of  trees  and  shrubs 
from  their  native  habitats,  and  the  role  of  ar- 

boreta   in    providing   seed    material   to   plant 
breeders    as   well   as   maintaining  genetic 
resources.   Some  observations  on  methods  of 
field  work. 

*Czapowskyj,  Miroslaw  M. 
1976.    Annotated    bibliography    on    the 

ecology  and  reclamation  of  drastically  dis- 
turbed areas.  USDA  Forest  Serv.  Gen.  Tech. 

Rep.  NE-21.  98  p. 
This    bibliography    contains    591    annotated 
references    to    literature,    mainly    on    mining 
effects  and  reclamation  in  the  coal  regions  of  the 
United  States.  Each  reference  is  indexed  by 
area,  material  (coal,  ore  waste,  etc.),  and  general 
subject. 

Also  available  from  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  D.C.  20402.  Stock 
No.  001-001-00415-4.  Cost  is  $1.65. 

Czapowskyj,  M.  M.,  R.  R.  M.  Frank,  and  R.  V. 
Rourke. 

1976.  Strip  clearcutting  does  not  degrade 
soil    properties   in   spruce-fir   forests   in 
Maine.  Agron.  Abstr.  1976:  183. 
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Changes  in  nutrient  concentration  in  the  forest 
floor  and  in  the  mineral  soil  were  studied  on 

spruce-fir  sites  in  central  Maine  in  relation  to 
harvesting  and  slash-disposal  methods.  Eight 
years  after  harvesting,  the  clearcut  areas  showed 
increased  pH  and  increased  concentrations  of 
bases  and  base  saturation,  but  amounts  of  N 
and  P  were  comparable  to  those  in  the  residual 
forest.  Soil-drainage  class  was  the  major  source 
of  variation.  There  was  no  evidence  of  site 

degradation  from  strip-clearcutting. 

*Czapowskyj,  Miroslaw  M.,  and  Edward  A. 
Sowa. 

1976.  Lime  helps  establish  crownvetch  on 
coal-breaker  refuse.  USDA  For.  Serv.  Res. 
Pap.  NE-348.  6  p. 

Lime,  fertilizer,  and  mulch  were  tried  on 

anthracite  coal-breaker  refuse  in  attempts  to  es- 
tablish a  ground  cover  of  crownvetch.  Lime  had 

an  effect  after  7  years  and  is  considered  essen- 
tial for  establishing  crownvetch  on  these  highly 

acid  sites.  Fertilizer  had  little  effect  on  survival 
but  enhanced  establishment  of  ground  cover. 
Mulch  also  provided  some  benefit.  Chemical 
characteristics  of  the  refuse  were  improved  on 
areas  that  received  lime  and  fertilizer 
treatments. 

Daft,  M.J.,  and  E.  Hacskaylo. 
1976.    Arbuscular    mycorrhizas    in    the 
anthracite  and  bituminous  coal  wastes  of 

Pennsylvania.  J.  Appl.  Ecol.  13:  523-531. 
Laboratory  studies  on  the  basic  physiology  of 
ectomycorrhizal   fungi    indicated   that   closely 
related  species  can  be  differentiated  from  each 
other   by   chromatographic   analyses  of  fatty 
acids.  One  fatty  acid  not  previously  reported  in 
fungi  was  identified  by  spectroscopy. 

Davis,  Donald  D.,  and  Henry  D.  Gerhold. 
1976.  Selection  of  trees  for  tolerance  of  air 
pollutants,  hi  Better  trees  for  metropolitan 
landscapes   symposium   proceedings.   USDA 
For.  Serv.  Gen.  Tech.  Rep.  NE-22:  61-66. 

The  bases  for  ranking  tree  species  in  suscepti- 
ble, intermediately  susceptible,  and  tolerant  to 

sulfur  dioxide  and  to  ozone  are  given.  While 
these  lists  must  be  used  with  caution,  they  do  in- 

dicate  appreciable   differences  among  woody 
plants  in  susceptibility.  Nurserymen  and  ar- 
borists  can  use  such  lists  in  producing  and  se- 

lecting trees  for  specific  environments.  Plant 
breeders  should  capitalize  on  the  differences  in 
susceptibility  in  creating  or  selecting  hybrids 
and  cultivars  that  are  sufficiently  tolerant  to 
different  sets  of  environments. 

*DeBald,  Paul  S.,  and  Joseph  J.  Mendel. 
1976a.  An  individual-tree  approach  to  mak- 

ing   stand    evaluations.    SETs:    Stand 
Evaluation  Tools.  1.  USDA  For.  Serv.  Res. 

Pap.  NE-336.  13  P. 
The  authors  outline  a  stand-evaluation  method 
that  stresses  individuality  by  (1)  making  on-the- 
ground  projections  of  individual  tree  develop- 

ment; (2)  summarizing  stand  values  in  terms  of 
the  individual  trees  in  the  stand  and  their  poten- 

tial   development;    and    (3)    tailoring   several 
management  possibilities  to  an  individual  stand 
so  the  owner  can  choose  among  them. 

*DeBald,  Paul  S.,  and  Joseph  J.  Mendel. 
1976b.  Composite  volume  and  value  tables 
for   hardwood   pulpwood.    SETs:    Stand 
Evaluation  Tools.  3.  USDA  For.  Serv.  Res. 

Pap.  NE-338.  43  p. 
Presents  38  composite  volume  and  value  tables 
for  hardwood  pulpwood,  with  examples  of  how 
they  can  be  applied  to  individual  standing  trees 
or  to  the  pulpwood  portions  of  sawtimber  trees. 

DeGraaf,  Richard  M. 
1975.  Wildlife  considerations  in  metropoli- 

tan  environments.   In    Forestry    issues   in 
urban  America.  Soc.  Am.  For.  Proc.  1974: 
97-102.  Washington,  D.C. 

Research    needs   for   creating   and    managing 
natural  areas  in  metropolitan  environments  are 
presented.    Urban    foresters    and    wildlife 
managers  should  increase  their  knowledge  of 
habitat    requirements    of   wildlife    species    in 

cities,  and  management  agencies  should  con- 
tribute their  resources  in  establishing  natural 

areas    in    urban    centers.    The    possibility   of 
creating  open  green  spaces  as  part  of  urban 
renewal  programs  should  be  explored;  scattered 
parcels  of  derelict  land  could  be  acquired  and 

managed  as  "vestpocket"  parks  and  wildlife habitats. 

DeGraaf,  Richard  M.,  and  Brian  R.  Payne. 
1975.  Economic  values  of  non-game  birds 
and  some  urban  wildlife  research  needs. 
North  Am.  Wildl.  and  Nat.  Resour.  Conf. 
Trans.  40:  281-287. 
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How  much  do  Americans  spend  nationally  to 
enjoy  songbirds?  In  1974,  $170  million  was  spent 
for  birdseed,  $15  million  for  birdhouses  and 
feeders,  $7  million  for  books  about  birds,  $115 
million  for  camera  equipment  and  film.  The 
total  amount  spent  was  about  $500  million  in 
1974.  This  compares  well  with  $300  million 
spent  in  the  same  year  by  waterfowl  hunters  for 
equipment  needed  to  enjoy  hunting. 

Demeritt,  Maurice  E.,  Jr.,  and  Harry  C. 
Kettle  wood. 

1976.  Eastern  white  pine  seed  source  varia- 
tion in  the  Northeastern  United  States:  16- 

year  results.  Proc.  12th  Lake  States  For.  Tree 

Improv.  Conf.  USDA  Gen.  Tech.  Rep.  NC-26: 
80-87. 

After  16  growing  seasons,  heights  and 
diameters  in  12  eastern  white  pine  seed-source 
plantations  throughout  the  Northeast  indicate 
that  the  most  southern  sources  (Georgia  and 
Tennessee)  will  outproduce  local  seed  sources 

when  planted  as  far  north  as  central  Penn- 
sylvania. Nursery  stock  for  plantings  farther 

north  should  come  from  seed  sources  in  a  more 
central  collection  zone.  Within  the  broad  collec- 

tion zones  recommended,  certain  localized  areas 
should  be  avoided  because  of  poor  performance 
throughout  the  range  of  this  species. 

*Dickson,  David  R.,  and  Teresa  M.  Bowers. 
1976.    Forest    statistics    for    Connecticut. 

USDA  For.  Serv.  Resour.  Bull.  NE-44.  40  p. 
A  report  on  the  second  inventory  of  the  forest 
resources  of  Connecticut,  including  trends  of 

change  in  commercial  forest-land  acreage, 
volume  of  growing  stock,  and  sawtimber 
volume.  The  report  contains  32  tables  of 
statistical  data  on  forest  land;  timber  volume; 
annual  growth,  removals,  and  mortality;  and 
output  of  timber  products. 

Dirr,  Michael  A. 
1976.  Salts  and  woody-plant  interactions  in 
the  urban  environment.  In  Better  Trees  for 

metropolitan    landscapes    symposium 
proceedings.   USDA  For.   Serv.   Gen.  Tech. 
Rep.  NE-22:  103-111. 

The  extensive  use  of  de-icing  salts  in  urban  en- 
vironments has  resulted  in  significant  plant 

jpollution.  Plants  growing  along  highways,  on 
lawns,    and    along    sidewalks    exhibit    stem 
^ieback,  and  many  are  killed.  The  salts  are 

deposited  as  spray  on  buds,  stems,  and  leaves  or 
are  accumulated  in  the  root  zone.  Subsequent 
injury  results  from  osmotic  and  specific  ion 
effects.  Several  woody  plants  exhibit  resistance 
to  abnormal  salt  levels.  Systematic  breeding 
and  selection  for  salt-tolerant  plants  are 
recommended. 

Dochinger,  L.S. 
1976a.  Acid  rain  leaching  and  other  aspects 
of  acid  precipitation,  hi  Air  pollution  and 
metropolitan    woody    vegetation,    p.    25-26. 
USDA  For.  Serv.  Pinchot  Inst.  Environ.  For. 
Stud. 

Transfer  of  acid  precipitation  over  interstate 
boundaries    poses   serious   problems   to   the 
megalopolitan   regions  of  the  Northeast.   In- 

creased consumption  of  fossil  fuels  may  cause 
imbalances  in  the  ecological  stability  of  the  ur- 

ban  environment,   especially   its  regenerative 
abilities  and  its  provision  of  natural  resources 
and  human  benefits. 

Dochinger,  L.S. 
1976b.  Cultural.  [Approaches  for  reducing 
air -pollution  damage.]  In  Air  pollution  and 
metropolitan    woody    vegetation,    p.    43-45. 
USDA  For.  Serv.  Pinchot  Inst.  Environ.  For. 
Stud. 

Urban  America,  a  depository  for  approximately 
60  percent  of  the  contamination  released  into 
the  atmosphere,  will  continue  to  experience  low- 
level  pollution  in  the  years  ahead.  Long-term 
solutions  will  involve  conditioning  factors  to  in- 

fluence aerial  movement  of  pollutants  in  urban 

situations  and  the  development  of  pollution- 
tolerant   cultivars.    In   the   interim,   chemical 
protectants  and  cultural  practices  should  be 
evaluated  for  curtailing  air-pollution  injury  to 
woody  plants. 

Dochinger,  Leon  S. 
1975.  Marssonina  leaf  blight  of  bigtooth 
aspen.    Marssonina   populi    (Lib.)    Magn. 
Drepanopeziza  populorum    (Desm.)    v. 
Hohnel.  U.S.  Dep.  Agric,  Agric.  Handb.  470: 
95-98,  illus. 

Brief  discussion  of  symptomatology,  life  cycle, 
and  control  measures  of  Marssonina  leaf  blight 
of  bigtooth  aspen. 

Dochinger,  Leon  S.,  and  Keith  F.  Jensen. 
1975.  Air  pollution.  In  Forest  nursery  dis- 
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eases  in  the  United  States.  U.S.  Dept.  Agric, 

Agric.  Handb.  470:  107-113,  illus. 
Symptomatology  of  ozone,  fluorides,  and  sulfur 
dioxide    pollutants   on   forest   conifer   and 
hardwood  seedlings  are  described. 

Dochinger,  L.  S.,  and  T.  A.  Seliga  [Ed.] 
1976a.  Proceedings  of  the  first  international 
symposium  on  acid  precipitation  and  the 
forest   ecosystem.    USD  A   For.    Serv.   Gen. 

Tech.  Rep.  NE-23.  1,074  p.,  illus. 
The    increasing   acidity   of   precipitation    in 
northwestern  Europe,  the  northeastern  United 
States,    and    eastern    Canada,    caused    by 
emissions  of  sulfur  and  other  acid-forming  com- 

pounds into  the  air,  has  had  serious  effects;  and 
scientists  are  concerned  about  subtle  long-term 
changes  not  yet  understood.  About  300  scien- 

tists from  12  countries  attended  a  symposium  at 

Columbus,  Ohio,  on  12  to  15  May  1975,  to  con- 
sider   what   is    known    about   atmospheric 

chemistry,  transport,  and  precipitation,  and  the 
effects    of   acid    precipitation    on    aquatic 
ecosystems,  forest  soils,  and  forest  vegetation. 

Available  from  U.S.  Department  of  Commerce,  National 
Technical  Information  Service,  5285  Port  Royal  Road, 
Springfield,  Va.  22161.  Accession  No.  PB-258645/AS.  Paper 
copy  cost  is  $28.25  and  microfiche  cost  is  $3.00. 

*Dochinger,  Leon  S.,  and  Thomas  A.  Seliga. 
1976b.  Workshop  report  on  acid  precipita- 

tion and  the  forest  ecosystem.  USDA  For. 

Serv.  Gen.  Tech.  Rep.  NE-26.  18  p.,  illus. 
A  report  on  the  workshop  held  after  the  First 
International  Symposium  on  Acid  Precipitation 
and  the  Forest  Ecosystem,  held  in  May  1975  at 
Ohio  State  University,  Columbus,  Ohio.  Con- 

tains recommendations  for  research  and  lists  of 
panel  participants. 

Available  from  U.S.  Department  of  Commerce,  National 
Technical  Information  Service,  5285  Port  Royal  Road, 
Springfield,  Va.  22161.  Accession  No.  PB-261813/AS.  Paper 
copy  cost  is  $3.50  and  microfiche  cost  is  $3.00. 

*Dochinger,  Leon  S.,  and  Thomas  A.  Seliga. 
1976c.  Acid  precipitation  and  the  forest 
ecosystem.  BioScience  26:  564-565. 

The  First  International  Symposium  on  Acid 
Precipitation  and  the  Forest  Ecosystem  pro- 

vided the  first  world  forum  devoted  to  con- 
sideration of  acid  precipitation  problems  on 

biological  systems.  This  report  reflects  the  bio- 
logical influences  observed,  urges  strong  need  to 

evaluate  ecological  and  possible  economic  con- 
sequences from  changes  in  acidity,  and  re- 
commends establishment  of  a  sampling  network 

to  monitor  air  chemistry  and  precipitation 
in  North  America. 

Dochinger,  L.  S.,  and  W.  H.  Smith. 
1976.    Gases.    In    Air    pollution    and 
metropolitan    woody    vegetation,    p.    51-52. 
USDA  For.  Serv.  Pinchot  Inst.  Environ.  For. 
Stud. 

The  inherent  potentials  for  woody  plants  to  per- 
form as  biological  sinks  remain  to  be 

demonstrated  quantitatively.  Circumstantial 
evidence  suggests  that  uptake  does  occur,  but 
research  is  necessary  to  substantiate  the  ability 
of  trees  to  significantly  reduce  gaseous  con- 

taminants in  the  atmosphere.  A  research 
program  designed  to  assess  the  role  of  trees  as 
sinks  for  gaseous  pollutants  is  proposed. 

Dolby,  A.  J. 
1975.  The  disposal  of  discarded  railroad 
wood   crossties — a    study   of  alternatives.    . 
Assoc.  Am.  Rail.  Res.  and  Test.  Dep.  38  p.,  il- 

lus. Washington,  D.C. 
A  feasibility  study  of  old  crosstie  disposal 
revealed  that  chips  for  pulp  or  particle  board 
were  impractical  from  mechanical  and  chemical 

standpoints.  Shredding  on  the  right-of-way  and 
disposal  in  landfills  were  expensive  and  i 
wasteful.  Resale  of  full-length  ties  as  landscape 
structures  provided  ihe  highest  dollar  return 

per  unit,  but  market  demand  was  not  estab- 
lished. Use  as  industrial  fuel  showed  a  net  in- 

come when  compared  to  oil  and  provided  an 
outlet  for  all  crossties  removed. 

*Donley,  David  E.,  and  David  P.  Worley. 
1976.  Insect  impact  on  production  of  oak 
timber.  South.  Lumberman  233(2896):  63-66, 
illus. 

Oak  borers  are  the  most  damaging  type  of  in-   | 
sects,  followed  in  importance  by  seed  destroyers   : 
and  defoliators.  Borers  cause  a  loss  equivalent 

to  40  percent  of  the  120-year  value  of  oaks.  The  j 
impact  of  seed   destroyers   and  defoliators 
amounts  to  15  to  20  percent  of  the  120-year  ; 
value.  The  40-  to  60-percent  potential  value  in- 

creases that  are  possible  through  the  control  of  ; 

oak  insect  pests  ranks  with  estimates  of  poten- 
tial gains  in  productivity  through  genetic  im- 

provement or  first-order  timber  management. 
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*Donnelly,  John  R. 
1976.  Carbohydrate  levels  in  current-year 
shoots  of  sugar  maple.  USDA  For.  Serv.  Res. 

Pap.  NE-347.  6  p.,  illus. 
In  leaves,  alcohol-soluble  sugar  concentration 
was  highest  in  the  morning  and  lowest  in  late 
afternoon  or  early  evening;  diurnal  changes  in 
starch  lagged  about  5  hours  behind  changes  in 

sugar.  Carbohydrate  concentrations  in  current- 
year  stems  did  not  vary  diurnally.  In  leaves, 
sugar  concentration  was  higher  in  September 
than  it  had  been  in  June;  starch  concentration 
was  much  higher  in  June.  The  opposite  was  true 
for  current-year  stems. 

Doshi,  Yobesh  K. 
1976.  Design  of  a  digitally  controlled  en- 

vironmental  chamber   for   air   pollution 
effects    studies    on    plants.    Atmos.    Sci. 

Program  Rep.  EES  -  511x  -  1.  61  p. 
A  design  of  a  digitally  controlled  environmental 
chamber    for    controlling    atmospheric 
parameters  of  temperature,  relative  humidity, 
and  concentrations  of  pollutants  was  developed. 
It  includes  a  selection  of  instruments,  an  inter- 

face   circuit   design    for    the    computer,    a 

methodology  for  the  determination  and  evalua- 
tion of  critical  constants  used  in  a  proportional, 

integral,  and  derivative  (PID)  control  algorithm 
(selected  as  the  process-control  technique),  and 
a  basic  programming  procedure  for  operating 
the  system. 

Drnevich,    V.    P.,   R.   J.   Ebelhar,   and   G.   P. 
Williams. 

1976.    Geotechnical    properties    of   some 
eastern  Kentucky  surface  mine  spoils.  Ohio 

River  Valley  Soils  Seminar  Proc:  1-1/1-13. 
Lexington,  Ky. 

Mine  spoils  having  index  properties  similar  to 
those  of  soils  commonly  used  for  highway  fills 
in  Kentucky  showed  permeabilities  four  orders 
of  magnitude  lower  than  did  the  soils.  Shear- 

1  strength  parameters  in  terms  of  effective  stress 
and  total  stress  indicated  that  spoils  have  more 

1  shear  strength  in  the  short  term  but  less  shear 
strength  in  the  long  term  than  do  soils  of  similar 
index  properties. 

Drnevich,    V.P.,    G.P.    Williams,    and    R.J. 
Ebelhar. 

1976.   Soil  mechanics  tests  on  coal  mine 
spoils.  2nd  Kentucky  Coal  Refuse  Disposal 

and  Utilization  Seminar  Proc:  47-59.  Pine 
Mountain  State  Resort  Park,  Pineville,  Ky. 

Several  conventional  soil-mechanics  tests  are 
reliable  for  describing  shear  strength  and 
permeability  of  mine  spoils.  Test  data  on  spoil 
exhibited  trends  similar  in  direction  but 
different  in  degree  from  those  obtained  for  soils. 

Spoils  have  higher  short-term  shear  strengths, 
but  lower  long-term  strengths.  Permeabilities  of 
spoil  materials  are  lower  than  those  of  a  similar- 

ly graded  good  highway  soil. 

*Dubois,  Normand  R. 
1976.   Effectiveness   of  chemically   decon- 

taminated Neodiprion  sertifer  polyhedral 

inclusion  body  suspensions.  J.  Econ.  En- 
tomol.  69:  93-95. 

Sodium    omadine    (sodium    salt    of    1- 
hydroxypyridine-2-thione)  was  used  to  eliminte 
bacterial  contaminats  from  Neodiprion  sertifer 
(Geoffroy)    polyhedral    inclusion    body    (PIB) 
suspensions.   Neither   the   treatment   nor  the 
elimination  of  the  contaminants  reduced  the 
effectiveness  of  the  PIB  suspensions.  At  high 
concentrations,    Sodium    Omadine   alone    was 
lethal  to  the  larvae;  at  lower  concentrations,  it 
caused  significantly  higher  virus  mortality  than 
was  observed  in  the  controls  (10.3%). 

Dudley,  Theodore  R. 
1976.  How  to  name,  register,  and  patent 
selected   cultivars   of  amenity   plants,  hi 

Better  trees  for  metropolitan  landscapes  sym- 
posium proceedings.  USDA  For.  Serv.  Gen. 

Tech.  Rep.  NE-22:  235-243. 
A  consideration  of  the  historical  development  of 

the  concept  and  term  "cultivar"  precedes  a  dis- 
cussion of  some  aspects  of  the  choice  and  valida- 

tion of  new  cultivar  names,  methods  for  the 

documentation  of  these  names,  and  a  brief  sur- 
vey of  plant  patents  and  trademarks.  The 

registration  of  all  cultivar  names,  through 
national  or  international  registration 
authorities,  is  strongly  recommended. 

Echelberger,  Herbert  E. 
1976.  Impacts  of  logging.  Part  3  -  public 
relations.  North.  Logger  25  (2):  9. 

Eight  groups  of  viewers,  ranging  in  composition 

from  a  hikers'  organization  to  a  group  of  future 
foresters  and  in  size  from  6  to  38  persons,  in- 

spected three  areas  on  which  different  cutting 

practices  had  been  used — individual  tree  selec- 
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tion,  patch  clearcutting,  and  strip  clearcutting. 
Data  obtained  were  analyzed  for  public  reac- 

tions to  the  different  kinds  of  cutting. 

Egolf,  Donald  R. 
1976.  The  national  arboretum  introduction 
program  for  new  and  improved  shrubs  and 
trees.    In    Better    trees    for    metropolitan 
landscapes  symposium   proceedings.   USDA 
For.  Serv.  Gen.  Tech.  Rep.  NE-22:  245-252,  il- 
lus. 

The    U.S.    National    Arboretum    introduction 
program  is  an  integrated  program  that  includes 
the  evaluation  of  potential  new  cultivars  and 
stock  increase  of  those  plants  selected  for  in- 
troduction. 

*Emanual,  David  M. 
1976.    Hydromulch:    A    potential    use    for 
hardwood  bark  residue.  USDA  For.  Serv. 

Res.  Note  NE-226.  3  p.,  illus. 
Hardwood  bark  fines  and  two  hardwood  bark 

fibers  were  compared  with  wood-cellulose  fiber 
and  paper  fiber  mulch  to  determine  their  effec- 

tiveness as  hydromulch  in  revegetating  dis- 
turbed soil.  The  results  showed  that  either  bark 

fines  or  bark  fibers  can  be  utilized  as  a  hydro- 
mulch to  aid  in  the  revegetation  of  strip  mines, 

highway  construction  sites,  and  similar  earth- 
moving  operations. 

Federer,  C.  A. 
1976a.  Stomatal  resistance  characteristics 
for  broadleaved  trees  and  shrubs.  (Abstr.) 
Am.  Meteorol.  Soc.  Bull.  56:  109. 

Stomatal  resistance  and  xylem-water  potential 
were  measured  in  natural  conditions  for  30 
species  of  trees  and  shrubs  in  New  Hampshire. 
When  neither  water  nor  light  limited  opening, 
resistance  depended  little  on  size  and  averaged 
between  2.2  and  3.8  s/cm  for  all  species  except 
Spiraea  latifolia,  for  which  resistance  averaged 
6.2  s/cm.  When  soil  dried  to  less  than  -0.8  bar, 
stomata  were  partially  closed.  Stomata  of 
Be  tula  populifolia  and  Populus  species  closed  at 
-15  to  -17  bar,  while  those  of  Quercus  and 
Prunus  species  did  not  close  until  potential  was 
less  than  -20  bar.  For  all  species  in  which  closure 
was  found,  the  resistance-water  potential  curve 
was  approximately  right-angled. 

*Federer,  C.  A. 
1976b.   Differing  diffusive  resistance  and 

leaf   development    may    cause    differing 
transpiration  among  hardwoods  in  spring. 
For.  Sci.  22:  359-364,  illus. 

Buds  of  several  Be  tula  and  Prunus  species  and 
of  Populus  tremuloides  broke  before  those  of 
other  species  in  spring,  exposing  green  leaves 
having  diffusive  resistance  as  low  as  5  s/cm. 
Leaves  of  Acer  saccharurn   and  Fagus  gran- 
difolia   unfolded    10   days    later    and   had  I 
resistances  around  7  s/cm.  Quercus  rubra  and  I 
Q.  coccinea  leaves  developed  still  later,  were  in- 

itially chlorotic,  and  had  resistances  over  10 1 
s/cm.  This  initially  high  resistance  may  help 
reduce  transpiration  in  these  species  until  the 
conducting  system  of  the  new  annual  ring  is 
well  developed.  Resistance  decreased  during  and  i 
after  leaf  expansion  to  3  to  5  s/cm  in  all  species. 

*Federer,  C.  A. 

1976c.    Trees    modify    the    urban    micro-- 
climate.  J.  Arboric.  2:  121-127. 

A  person's  comfort  is  affected  by  environmental  1 
conditions,    including    solar    radiation,    airr 

temperature,  wind,  humidity,  longwave  radia- 
tion, and  precipitation.  Trees  and  other  vegeta-- 

tion    contribute   to   cooling   the   air   by   thee 
evaporative  process  of  transpiration.  An  urbanil 

shade  tree  can  produce  as  much  cooling  as  five  ' 
room  air-conditioners  running  20  hours  a  day. 
Lack  of  vegetation  is  one  reason  why  cities  are 

often  several  degrees  hotter  than  the  surround- 
ing countryside. 

Federer,  C.  A. 

1976d.  Review  of  "Vegetation  and  the  At-  i 

mosphere,  vol.  1,  Principles"  edited  by  J.  L.  ' Monteith.    Am.    Meteorol.    Soc.    Bull.    57: 
1161-1162. 

The  book  reviewed  is  a  state-of  the  art  review  of 
plant  micrometeorology,  as  of  1973.  Subjects 
covered  include  radiation  transfer,  momentum, 
mass,    and    heat    transfer,    interception    and 

transpiration,   particle   deposition,   layered-  j 
canopy  models,  and  instrumentation.  The  bool  I 
will  be  most  useful  to  specialists  in  these  fields.  • 

♦Federer,  C.  A.,  and  G.  W.  Gee. 
1976.  Diffusion  resistance  and  xylem  potent 
tial  in  stressed  and  unstressed  northen 

hardwood  trees.  Ecology  57:  975-984. 
Stomatal    behavior   and   water   status   wen 
studied  in   mature  northern  hardwood  trees 
Response    to   water   stress    was   obtained   b: 
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trenching  around  tree  bases  and  covering  the 
soil  with  plastic.  Stress,  as  indicated  by  partial 
daytime  closure  of  stomata,  began  after  rain 
was  excluded  for  2  or  3  weeks.  This  is  the  first 
detailed  information  on  the  occurrence  of  water 
stress  in  northeastern  hardwoods.  In  unstressed 
trees,  yellow  birch  had  lower  resistance  to  water 
loss  from  its  leaves,  and  thus  might  have 
greater  transpiration  than  sugar  maple  and 
beech. 

Fisher,  Edward  L.,  and  Harry  G.  Gibson. 

1976.  Helicopter  logging  moves  east — trial 
results.  Am.  Soc.  Agric.  Eng.  Winter  Meet. 
1976  Pap.  76-1565.  7  p. 

Encouraged  by  results  of  helicopter  logging  in 
other  parts  of  the  country,  loggers  in  the  East 
have  begun  to  try  it.  A  test  in  the  Allegheny 
National  Forest  was  efficient;  there  were  few 
major  delays.  Average  daily  production  rate 
was  110.68  cubic  meters. 

Flemer,  William,  III 
1976.  Container  trees  for  use  in  landscap- 

ing.   In    Better    trees    for    metropolitan 
landscapes  symposium   proceedings.   USDA 
For.  Serv.  Gen.  Tech.  Rep.  NE-22:  185-193. 

In  planting  trees,  the  current  trend  is  to  place 
increasing  numbers  in  containers  rather  than  in 
the  ground.  Conditions  provided  by  containers 
are  far  from  ideal:  greater  root  hardiness  is  re- 

quired than  in  trees  planted  in  the  ground. 
Methods  and  soil  mixtures  for  improved  growth 
in  containers  are  described.  Tree  species  es- 

pecially suitable  for  planting  in  containers  in 
the  various  climatic  zones  are  discussed  briefly, 
along  with  objectives  for  improving  them  for 
container  use.  Selection  and  breeding  of  new 
clones  adapted  to  container  growing  are  greatly 
needed. 

Frank,  Robert  M. 
1975.  Big  balsam  fir  trees  are  hard  to  find: 
is  there  a  bigger  one  in  Maine?  Maine  For. 
Rev.  8:  2,  illus. 

The  largest  balsam  fir  {Abies   balsamea)  on 
record  is  in  Michigan.  It  stands  116  feet  tall  and 
has  a  circumference  of  7.0  feet,  or  a  diameter  at 
breast  height  (dbh)  of  26.7  inches.  In  1948  a 
balsam  fir  that  was  77  feet  tall  and  25.4  inches 
in  dbh  was  measured  on  the  Green  Mountain 
National  Forest  in  Vermont.  In  1957,  a  balsam 

fir  that  was  23.0  inches  in  dbh  was  measured  in 
Aroostook  County  in  Maine. 

Galoch,  E.,  and  M.  Michniewicz. 
1976.  Comparison  of  the  dynamics  of  en- 

dogenous growth  regulators  in  the  shoots  of 
young  pines  (Pinus  silvestris  L.)  being  in 
the   vegetative   and   generative   stages   of 
development    Plant   Growth    Regulators 

Symp.  (Torun,  Poland,  1974)  Proc.  4:  39-44. 
When  young  Scotch  pine  trees  pass  from  the 
vegetative  phase  of  growth  to  the  reproductive 
phase,  there  is  a  large  decrease  in  the  amount  of 
auxin  extractable  from  the  tissue.  Gibberellins 
increase  at  the  same  time,  especially  during  the 
spring  growth   flush.   No   differences   in   the 
amount  of  abscisin-like  inhibitors  were  found 
between  flowering  and  nonflowering  trees. 

Gardescu,  Paul. 

1976.  A  landscape  architect's  view  of  better 
trees  for  urban  spaces.  In  Better  trees  for 
metropolitan    landscapes    symposium 
proceedings.   USDA   For.   Serv.   Gen.  Tech. 

Rep.  NE-22:  135-142. 
Urban    landscape    architecture    has   a   strong 
tradition  for  the  importance  of  planted  open 
space  as  an  integral  part  of  the  city.  There  is 
also    a    strong    tradition    relating    the    city 
landscape  to  the  surrounding  region  through  the 
use  of  indigenous  plant  material.  Trees  are  used 
as  a  design   material   in  creating  landscaped 
space.  Tree  selection  is  made  for  overall  effect 
rather  than  individual    characteristics. 

Gerhold,  Henry  D.,  and  Kim  C.  Steiner. 
1976.  Selection  practices  of  municipal  ar- 
borists.   In    Better   trees   for   metropolitan 
landscapes  symposium   proceedings.   USDA 
For.  Serv.  Gen.  Tech.  Rep.  NE-22:  159-166. 

Selection  of  species  or  cultivars  for  municipal 

plants    involves    complex    social-political, 
managerial,  architectural,  biological,  and  com- 

mercial relationships.  A  survey  of  arborists  in 
the  northeastern  United  States  indicated  that  at 
least  17  characteristics  of  trees  are  considered  in 

selecting  species  or  clones  for  particular  plant- 
ing sites.  The  relative  utility  and  availability  of 

each  type  of  inform.ation  is  compared.  Ways  to 
improve  the  selection  of  species  and  cultivars 
are  suggested. 
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Gibbs,  Carter  B.,  and  B.  M.  Blum. 
1975.  Silviculture  and  the  spruce  budwonn 
in  Maine.  Maine  For.  Rev.  8:  13-15. 

Balsam  fir  is  the  most  important  host  of  the 
spruce  budworm,  and  most  silvicultural 
budworm  control  techniques  center  around 
managing  for  low  densities  of  young  balsam  fir. 
The  authors  point  out  that  we  will  probably  be 
unable  to  keep  the  density  of  fir  so  low  that  the 
budworm  has  an  inadequate  food  supply.  Losses 
to  budworm  may  be  reduced  silviculturally,  but 
not  eliminated. 

Gill,  John  D.,  Robert  E.  Radtke,  and  Jack  Ward 
Thomas. 

1976.  Forest  wildlife  habitat  management: 
Ecological   and  management   systems.  In 
The    Scientific    Base    for    Silviculture    and 
Management  Decisions  in  the  National  Forest 
System:  52-58.  USDA  For.  Serv.,  Washington, 
D.C. 

Basic  ecological  concepts  are  discussed  as  they 
apply    to    principles    and    strategies    used    in 
managing  forest  wildlife  habitat.  The  general 
strategy  for  a  given  unit  of  habitat  may  be 
either  to  favor  moderate  populations  of  nearly 
all  kinds  of  wildlife  or  to  favor  selected  kinds. 
Neither    strategy    precludes    using    any 
silvicultural  practice. 

*Goho,  Curtis  D. 
1976.  A  study  of  logging  residue  at  woods 
landings  in  Appalachia.  USDA  For.  Serv. 
Res.  Note  NE-219.  4  p.,  illus. 

A  study  of  residue  on  five  woods  landings  in 
West  Virginia  showed  that  short  lengths,  poor 
quality,    and    low    volumes    are    obstacles    to 
utilization  of  this  material.  Short  lengths  and 
dirt  accumulation  also  pose  serious  problems  for 
conversion  to  chips.  Some  local  use  for  firewood 
and  specialty  products  is  possible. 

Gouin,  Francis  R. 
1976.    Winter    injury    to    container-grown 
plants.    In    Better    trees   for   metropolitan 
landscapes  symposium   proceedings.   USDA 
For.  Serv.  Gen.  Tech.  Rep.  NE-22:  179-184,  il- 
lus. 

The  overwinter  survival  of  woody  ornamental 
plants   growing  in   containers   or   in   raised 
planters  depends  on  the  cold  hardiness  of  the 
roots    and    protection    from    the    cold. 
Temperatures  at  which  roots  of  many  o.ramen- 

tal  plants  are  killed  range  from  -5°C  to  -18°C. 
The  temperatures  at  which  roots  are  killed  de- 

pend partly  on  the  age  and  maturity  of  roots:  old 
roots  are  more  cold-hardy  than  young  roots.  In- 

creasing the  cold-hardiness  of  roots  through  the 
use  of  growth  regulators  or  fertilizers  seems  im- 

practical at  present. 

Gove,  James  P.,  and  Merrill  C.  Hoyle. 
1975.  The  isozymic  similarity  of  lAA  ox- 

idase to  peroxidase  in  birch  and 
horseradish.  Plant  Physiol.  56:  684-687,  illus. 

The  relationship  of  indoleacetic  acid  oxidase  ac- 
tivity to  peroxidase  activity  is  complicated  by 

numerous  multiple  forms  of  this  enzyme 
system.  It  is  not  known  if  all  isozymes  of  this 
complex  system  contain  both  types  of  activity. 
Isozyme  analysis  of  commercial  horseradish 
peroxidase  and  leaf  extracts  of  yellow  birch 
(Betula  alleghaniensis)  by  iso-electric  focusing 
in  polyacrylamide  gels  was  used  to  examine  this 
problem.  Horseradish  and  birch  exhibited  20 
and  13  peroxidase  isozymes,  respectively,  by 
staining  with  benzidine  or  scopoletin.  Guaiacol 
was  less  sensitive. 

*Grisez,  Ted  J. 

1976.  Black  cherry  seeds  stored  8  years. 

Tree  Planters'  Notes  27:  20-24,  illus. 
Black  cherry  seed  can  be  stored  for  long  periods 
in  closed  containers  in  either  refrigerators  or 
freezers  if  seed  moisture  content  is  reduced  to  5 

percent.  Germination  rates  after  8  years  were  56 
and  66  percent  respectively  for  refrigerator  and 
freezer  storage. 

*Hanks,  Leland  F. 
1976a.   Field  trials  of  the  Forest  Service 

hardwood  tree  grades.  For.  Prod.  J.  26(6):  47- 
49. 

The  Forest  Service  hardwood  tree  grades  for 
factory  lumber  were  tested  by  predicting  the 
volume  and  value  of  lumber  sawed  during  10 
field    trials.    For   most   trials,    the   predicted 
volumes  and  values  compared  favorably  with 
the  actual  ones.  Statistical  tests  conducted  on  11 
species  indicated  that  the  grading  system 
separates  trees  into  grades  that  have  distinctly 
different  dollar  values. 

*Hanks,  Leland  F. 
1976b.  Hardwood  tree  grades  for  factory 
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lumber.  USDA  For.  Serv.  Res.  Pap.  NE-333. 
81  p.,  illus. 

The  Forest  Service  hardwood  tree  grades  for 
factory  lumber  are  described,  and  lumber 
grade  yields  for  11  species  are  presented.  The 
yields,  expressed  in  board  feet,  are  based  on 

equations  in  which  dbh^  and  merchantable 
height  were  used  as  independent  variables.  Ac- 

tual board-foot  volumes  by  lumber  grade  served 
as  dependent  variables.  Species  included  are 
yellow  and  paper  birch,  red  and  sugar  maple, 
yellow-poplar,  black  cherry,  basswood,  and 
northern  red,  black,  white,  and  chestnut  oaks. 

*Hanks,  Leland  F. 
1976c.  How  to  predict  lumber -grade  yields 
for  graded  trees.  USDA  For.  Serv.  Gen.  Tech. 

Rep.  NE-20.  9  p.,  illus. 
A  procedure  is  shown  for  developing  lumber- 
grade  yields  to  be  used  with  the  USDA  Forest 
Service   hardwood    tree   grades    for   factory 
lumber.  Yield  development  is  followed  from  the 
time  of  selecting  trees,  through  sawing  the  logs 
and  grading  the  lumber,  to  the  development  of 
predicted  lumber  grade  yields.  By  following  this 
procedure,  a  sawmill  operator  can  develop  yields 
that  are  representative  of  both  his  sawmill  and 
the  local  timber. 

*Hansen,  Bruce  G. 
1976.  Ohio's  Christmas  tree  industry.  Ohio 
Woodlands  14(4):  12-14,  illus. 

Seventy-six  Christmas  tree  growers  in  Ohio  took 
part  in  a  nationwide  membership  survey  con- 

ducted by  the  National  Christmas  Tree  Associa- 

tion. Ohio's  growers  generally  managed  more 
acreage,  had  been  in  business  longer,  and  spent 
more  time  on  a  per-acre  basis  in  growing  Christ- 

mas trees  than  did  their  counterparts 
throughout  the  nation. 

Hansen,  Bruce  G.,  and  Thomas  H.  Pendleton. 
1976.  The  rise  and  fall  of  Christmas  tree  im- 

ports. Am.  Christmas  Tree  J.  20(2):  9-10. 
American  imports  of  natural  Christmas  trees 
have  declined  dramatically  from  a  peak  of  more 
than  12.5  million  in  1956  to  fewer  than  2.5 
million  in  1974.  The  annual  rate  of  decline  over 

the  past  10  years  has  averaged  nearly  14  per- 
:ent.  Several  reasons  for  this  decline,  including 
:he  evolution  of  the  American  Christmas  tree 
3lantation  and  the  development  of  the  polyvinyl 

chloride  artificial  Christmas  tree,  are  discussed 
in  detail. 

fiay,  C.  J. 1976.  Arthropod  stress.  In  Air  pollution  and 
metropolitan    woody    vegetation,    p.    33-34. 
USDA  For.  Serv.  Pinchot  Inst.  Environ.  For. 
Stud. 

Insects  and  mites  have  been  implicated  as  stress 
factors  on  trees  affected  by  pollutants,  including 
the  black  pineleaf  scale,  eastern  spruce  gall 

aphid,  an  eriophyid  mite  (Setoputus  sp.),  white- 
pine  weevil,  European  pine  shoot  moth,  and 
gypsy  moth.  A  research  approach  is  suggested. 

Heisler,  Gordon  M.,  and  Lee  P.  Herrington. 
1976.    Selection    of   trees    for    modifying 
metropolitan  climates.  In  Better  trees  for 
metropolitan    landscapes    symposium 
proceedings.   USDA   For.   Serv.   Gen.  Tech. 

Rep.  NE-22:  31-37. 
The  current  state  of  knowledge  about  effects  of 
trees  on  microscale  and  mesoscale  metropolitan 
climate  is  discussed.  Emphasis  is  placed  on  the 
potential  role  of  trees  in  ameliorating  climate 
for  human  thermal  comfort  outdoors  and  for 
reducing  consumption  of  energy  for  heating  and 
air-conditioning  buildings.  The  physics  of  the 
energy    exchanges   that   control    metropolitan 
climate  are  summarized.  Suggestions  are  made 
for  the  selection  of  species  and  kinds  of  trees  for 
modifying  the  climate  in  metropolitan  areas. 

*Herrick,  Owen  W. 
1976a.  Key  indicators  of  successful  logging 
jobs  in  the  Northeast.  USDA  For.  Serv.  Res. 
Pap.  NE-352.  5  p.,  illus. 

Characteristics    of    logging    operations    in    14 
Northeastern  States  were  analyzed  to  identify 
key  determinants  of  the  most  successful  logging 
jobs.  Total  timber  volume  harvested,  hauling 
distance,    crew   size,    and    distance   from    the 
preceding  job  were  the  foremost  indicators  of 
success. 

*Herrick,  Owen  W. 
1976b.  Structure  and  change  in  northern 
U.S.  forest  industry:  a  shift-share  analysis. 
For.  Prod.  J.  26(8):  29-35. 

Between  1967  and  1972,  U.S.  forest  industry  had 

gains  in  employment  and  value  added  that  ex- 
ceeded the  national  growth  rates  of  all  manufac- 
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turing.  But  forest  industry  in  the  northern 
region  of  the  United  States  did  not  fare  so  well. 
Shift-share  analysis  was  used  to  examine  the 
changes  in  employment  and  value  added  in  the 

North's  forest  industry  since  1958. 

Heybroek,  Hans  M. 
1976.  Chapters  on  the  genetic  improvement 
of  elms.  In   Better  trees  for  metropolitan 
landscapes  symposium   proceedings.   USDA 
For.  Serv.  Gen.  Tech.  Rep.  NE-22:  203-213,  il- 
lus. 

The  development,  goals,  and  newly  released 
clones  of  the  dutch  elm  breeding  program  are 
described.  The  merits  of  clonal  and  seedling 

varieties  are  compared;  the  latter  have  some  ad- 
vantages for  landscaping  purposes.  They  also 

contribute  to  gene  conservation.  In  preparing 
for  future  disease  risks,  however,  variability  per 
se  is  valuable,  be  it  through  clones  or  seedlings. 
The  recent  variation  in  the  fungus  Ceratocystis 
ulmi  is  discussed;  and  two  types  of  resistance 
are  described.  The  value  of  Asiatic  elms  is 
stressed. 

Himelick,  E.  B. 
1976.  Disease  stresses  of  urban  trees.  In 

Better  trees  for  metropolitan  landscapes  sym- 
posium proceedings.  USDA  For.  Serv.  Gen. 

Tech.  Rep.  NE-22:  113-125. 
The  significant  causes  for  disease  stresses  and 
decline  of  trees  growing  in  an  urban  environ- 

ment are  reviewed.  Both  the  effectiveness  of 

various  disease-control  procedures  and  the  im- 
portance of  proper  tree  selection  in  reducing 

future  tree  maintenance  are  discussed. 

Hornbeck,  James  W.,  Gene  E.  Likens,  and  John 
S.  Eaton. 

1976.    Seasonal    patterns    in    acidity    of 
precipitation    and    their    implications    for 
forest  stream  ecosystems.  In  1st  Int.  Symp. 
on    Acid    Precipitation    and    the    Forest 
Ecosystem  Proc.  USDA  For.  Serv.  Gen.  Tech. 
Rep.  NE-23:  597-609,  illus. 

At  the  Hubbard  Brook  Experimental  Forest  in 
New  Hampshire,  the  mean  hydrogen  ion  content 
of  precipitation  ranges  between  46  ̂ eq/l  in 
winter  and  102  mq/I  in  summer.  As  summer 
precipitation  passes  through  the  forest  canopy, 
hydrogen  ion  concentrations  are  lowered  by  an 
average  of  90  percent,  primarily  as  a  result  of 
exchange  with  other  cations. 

Hornbeck,  James,  and  Gordon  Stuart. 
1976.  When  ski  trails  are  cut  through  forest 
land,    what   happens   to   streamflow?   Ski 
Area  Manage.  15(4):  34-36,  47. 

Inferences  about  the  potential  impacts  of  ski- 
trail  construction  and  maintenance  on 
streamflow  are  drawn,  based  on  watershed 
studies  at  Hubbard  Brook  Experimental  Forest 
in  New  Hampshire. 

Houston,  David  R. 
1975.  Aerial  inventory  of  forest  tree  dis- 

eases.   Monitoring   For.    Environ,    through 
Successive  Sampling  Proc.  Symp.:  344-354. 

Use  of  remote-sensing  techniques  for  detecting 
and  evaluating  forest  tree  diseases  are  reviewed. 
A  number  of  studies  using  aerial  photography 

for  detecting  major  tree   diseases  are  sum- 
marized, indicating  that  diseases  with  greatest 

potential  for  detection  and  evaluation  by  remote 

sensing  are  those  that  occur  in  stands  ap- 
proaching monocultures  and  those  where  dis- 

ease development  creates  unique  patterns  in 
affected  stands. 

*Hoy,  Marjorie  A. 
1976a.  Genetic  improvement  of  insects:  fact 
or  fantasy.  Environ.  Entomol.  5:  833-839. 

The  problem  of  maintaining  genetic  quality  of 

laboratory-reared  insects  has  become  promi- 
nent. Some  domesticated  and  semidomesticated 

insects  such  as  the  honey  bee  and  the  silkworm 

have  been  improved  genetically  through  selec- 
tion and  hybridization;  and  some  parasitoids 

have  undergone  selection  to  improve  insectary 
production  or  field  effectiveness,  or  both.  We 
can  improve  insects  for  laboratory  tests  by 
hybridizing  two  inbred  lines;  this  often  yields  a 
vigorous,  uniformly  variable  insect. 

i 
Hoy,  Marjorie  A. 

1976b.   Parasite   evaluation   and   manage- 
ment. In  Eighth  Annual  Northeastern  Forest 

Insect  Work  Conference  Proc,  USDA  For. 

Serv.  Gen.  Tech.  Rep.  NE-27:  18-19. 
A  summary  of  the  workshop  on  parasite  evalua- 

tion, intended  to  impart  information  about  work 
going  on  and  to  attempt  to  reach  a  consensus 
about  the  direction  the  new  gypsy  moth  parasite 
program  should  go,  with  particular  reference  to 
priorities  in  foreign  exploration. 
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Jensen,  K.  F. 
1976.  Other  asymptomatic  physiological 

and  biochemical  alterations.  In  Air  pollu- 
tion and  metropolitan  woody  vegetation,  p. 

31-33.  USDA  For.  Serv.  Pinchot  Inst.  En- 
viron. For.  Stud. 

A  review  of  past  research,  with  recommen- 
dations for  further  research  needed. 

*Jensen,  K.  F.,  L.  S.  Dochinger,  B.  R.  Roberts, 
and  A.  M.  Townsend. 

1976.  Pollution  responses.  In  Modern 

methods  in  forest  genetics:  189-216.  Springer- 
Verlag,  Berlin-Heidelberg. 

Air  pollution  as  a  stress  factor  in  the  environ- 
ment is  increasing  in  importance.  Sulfur  diox- 

ide, ozone,  hydrogen  fluoride,  and  several  minor 
pollutants  may  cause  significant  vegetative  and 
physiological  injury  to  trees  so  that  their  growth 
and  development  are  altered.  To  injure  the 
trees,  however,  the  pollutants  must  be  sorbed  by 
the  foliage.  Thus  the  trees  are  cleansing  the  en- 

vironment of  these  contaminants.  The  suscep- 
tibility of  trees  to  pollutant  injury  varies  within 

and  between  species  and  is  genetically  con- 
trolled. Therefore,  it  will  be  possible  to  select  or 

breed  trees  that  are  pollutant  tolerant. 

*Jumper,  Gene  A.,  and  William  N.  Cannon,  Jr. 
1976.  Chromosome  number  in  the  smaller 

European  elm  bark  beetle,  Scolytus  mul- 
tistriatus.  Entomol.  Soc.  Am.  Ann.  69:  500- 
502,  illus. 

Prepupal   testicular  tissues  of  Scolytus  mul- 
tistriatus    (Marsham)    were    examined.    The 
chromosome  complements  of  the  meiotic  cells 
have  a  haploid  number  of  6. 

Kingsley,  Neal  P. 
1976a.  Research  needs  related  to  the  future 
of  the  forest  industry  in  New  England  and 
eastern  Canada — some  land  ownership  con- 

siderations. Yale  Ind.  For.  Semin.  Proc.  42: 

218-221.  Univ.  Mass.,  Amherst. 
Future  development  and  expansion  of  forest- 
based  industries  will  depend  heavily  on  the 
availability   of  timber  from   small  privately- 
owned  tracts.  However,  before  these  lands  can 
contribute  their  full  potential,  four  areas  need 
to  be  investigated:  (1)  development  of  manage- 

ment plans  for  primary  objectives  other  than 
timber  that  will   make  timber  available;  (2) 
development  of  methods  to  coordinate  manage- 

ment and  use  of  lands  in  fragmented  ownership; 
and  (3)  development  of  means  to  enhance  the 
financial  attractiveness  of  forest-management 
investments. 

*Kingsley,  Neal  P. 
1976b.  The  forest-land  owners  of  southern 
New   England.    USDA   For.    Serv.   Resour. 
Bull.  NE-41.  27  p.,  illus. 

A  statistical-analytical  report  on  a  mail  canvass 
of  the  owners  of  privately-owned  commercial 
forest  land  in  Connecticut,  Massachusetts,  and 

Rhode  Island.  The  study  was  conducted  in  con- 
junction   with    the    second    forest    survey   of 

southern  New  England.  Trends  in  forest-land 
ownership  and  the  attitudes  and  intentions  of 
owners   regarding  reasons  for  owning  forest 
land,  timber  management,  timber  harvesting, 
recreational  use,  etc.,  are  discussed. 

*Kingsley,  Neal  P. 
1976c.  The  forest  resources  of  New 
Hampshire.  USDA  For.  Serv.  Resour.  Bull. 
NE-43.  71  p.,  illus. 

A  statistical  and  analytical  report  on  the  third 
forest  survey  of  New  Hampshire.  Statistical 
findings  are  based  on  the  re  measurement  of  1/5- 
acre  plots  and  new  10-point  cluster  plots.  Trends 
in  forest-land  area,  timber  volume,  annual 
growth,  and  timber  removals  are  discussed;  also 
timber-products  output  by  forest  industries 
based  upon  a  canvass  of  industries  in  1973,  and  the 

importance  of  timber  and  forests  to  the  State's 
economy  and  environment.  The  report  includes 
a  discussion  of  the  outlook  for  timber  supplies 

during  the  next  30  years,  and  forest- 
management  opportunities  in  the  State.  The 
report  includes  54  tables  of  statistical  data. 

Kozlowski,  T.  T. 
1976.    Drought    and    transplantability    of 
trees.    In    Better    trees    for    metropolitan 
landscapes  symposium   proceedings.   USDA 
For.  Serv.  Gen.  Tech.  Rep.  NE-22:  77-90,  illus. 

Studies  on  development  of  water  deficits  in 
trees   and   their  effects  on   stomatal  closure, 
wilting,  photosynthesis,  shoot  growth,  cambial 
growth,  reproductive  growth,  and  injury  are 
reviewed.     Drought  resistance  is  discussed  in 
terms  of  drought-avoiding  adaptations  (stoma- 

tal characteristics,  production  of  leaf  waxes, 
root  growth  characteristics,  and  leaf  shedding), 
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and  desiccation  tolerance.  Some  opportunities 
available  to  the  plant  breeder  for  producing 

drought-resistant  trees  are  emphasized. 

*Lamson,  Neil  I. 
1976.  Appalachian  hardwood  stump  sprouts 
are  potential  sawlog  crop  trees.  USDA  For. 
Serv.  Res.  Note  NE-229.  4  p.,  illus. 

A  survey  of  8-  and  12-year-old  hardwood  stump 
sprouts  was  made  in  north-central  West 
Virginia.  Species  surveyed  were  yellow-poplar, 
black  cherry,  red  oak,  red  maple,  and  basswood. 
Of  the  stumps  cut  12  years  ago,  66  percent 
produced  at  least  one  dominant  or  codominant 
sprout  that  originated  at  groundline  and  was 
free  from  forks  in  the  lower  25  feet  of  the  bole. 
The  abundance  and  quality  of  these  stump 

sprouts  indicated  that  many  of  them  can  be  con- 
sidered as  potential  sawlog  crop  trees. 

Lanier,  G.  N.,  R.  M.  Silverstein,  and  J.  W. 
Peacock. 

1976.  Attractant  pheromone  of  the  Euro- 
pean   elm    bark    beetle    {Scolytus    mul- 

tistriatus):    isolation,    identification,    syn- 
thesis, and  utilization  studies.  In  Perspec- 

tives in  Forest  Entomology:  149-176.  J.  F. 
Anderson  and  H.  K.  Kaya,  eds..  Academic 
Press,  New  York 

The   attractant   pheromone   of  Scolytus   mul- 
tistriatus  is  a  mixture  of  three  compounds:  4- 
methyl-3-heptanol,     a-multistriatin,     and     a- 
cubebene.  Studies  have  been  in  progress  since 
1970  to  determine  if  a  synthetic  blend  of  these 

chemicals,  "Multilure",  can  be  used  to  mass-trap 
beetles    and    thereby    reduce    beetle-vectored 
Dutch  elm  disease.  Several  million  beetles  have 
been  captured  in  traps  in  Ft.  Collins,  Colo.,  and 
Syracuse,  N.Y.,  at  the  University  of  Delaware, 
and  at  numerous  other  locations  around  the 
U.S. 

LaPage,  W.  F. 
1976.  New  roles  for  government  and  in- 

dustry in  outdoor  recreation.  In  Proc.  South. 
States   Recreation   Res.   Appl.   Workshop. 
USDA  For.  Serv.  Gen.  Tech.  Rep.  SE-9:  218- 
227. 

Examination  of  some  possible  future  options  for 
public    parks    and    recreation    agencies   is 
necessitated  by  three  hard  facts:  (1)  the  rising 
dominance  of  the  private  sector;  (2)  the  emerg- 

ing  public   revolt   against   increased   tax- 

supported  programs;  and  (3)  the  trend  toward 
greater  public  involvement  in  agency  decision- 

making. A  central  role  for  public  parks  and 
recreation  agencies  is  seen  to  be  that  of  a 
cooperator  with  the  private  sector,  taking  such 
forms  as  joint  development  planning,  increased 
use  of  concession-operated  public  facilities  and 
new  directions  for  public  parks  and  recreation 

programs. 

Leak,  William  B. 

1976a.  Systems  analysis  III.  Ecology-  57:  403- 
404. 

A  review  of  Systems  Analysis  and  Simulation  in 
Ecolog>%  edited  by  B.C.  Pattens.  Emphasis  is  on 
the  perspective  provided  on  various  approaches 
to  large-scale  multi-disciplinary  research. 

♦Leak,  W.  B. 

1976b.    Relation    of   tolerant    species    to 
habitat  in  the  White  Mountains  of  New 

Hampshire.  USDA  For.  Serv.  Res.  Pap.  NE- 
351.  10  p.,  illus. 

The  occurrence  of  red  spruce,  hemlock,  beech, 
and  sugar  maple  stands  was  related  to  habitat 
classified  by  substratum  (generally  C  horizon  or 

parent  material),  drainage,  aspect,  and  eleva- 
tion.   Softwoods   were   found   on   rocky,   out- 

washed,  compacted,  and  poorly  drained  substrata; 
hardwoods  were  common  on  open  glacial  tills. 
Species  was  related  to  climate  and  apparent 
resistance  of  the  substratum  to  weathering. 

*Leak,  William  B.,  and  Raymond  E.  Graber. 
1976.  Seedling  input,  death,  and  growth  in 
uneven-aged  northern  hardwoods.  Can.  J. 
For.  Res.  6:  368-374. 

Seedling   input,    death,    and   diameter-growth 
equations,  covering  a  broad  range  in  stand  den- 
sitites,    were    developed    from    short-term 
remeasured   plot  data  in   northern  hardwood 
stands  in  New  Hampshire.  Long-term  simulated 
changes   in   stand   structure   based   on   these 
equations    exhibited    logical    constrained 
behavior. 

Lederer,  Robert  F. 
1976.  The  challenge:  an  industry  together. 
In  Better  Trees  for  metropolitan  landscapes 
symposium   proceedings.   USDA   For.   Serv. 
Gen.  Tech.  Rep.  NE-22:  253-256. 

The    allied    landscape    industry    encompasses 
more  than  a  marketing  chain  from  nurseryman 
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to  consumer:  it  is  a  chain  with  many  links.  One 
link  is  the  research  community  that  seeks  to 
develop  trees  and  other  plants  for  a  variety  of 
landscape  uses.  The  need  for  cooperation  and 
communication  throughout  the  industry  is 
emphasized. 

Levv^is,    W.  J.,   Richard   L.   Jones,   Donald   A. 
Nordlund,  and  H.  R.  Gross,  Jr. 

1976.   Kairomones  and  their  role  in  pest 
management.  In  Eighth  Annual  Northeastern 
Forest  Insect  Work  Conference  Proc,  USDA 
For.  Serv.  Gen.  Tech.  Rep.  NE-27:  7-14,  illus. 
27:  7-14,  illus. 

Chemcial  cues  emanating  from  the  host  insects 
and  acting  by  themselves  or  together  with  host- 
plant  components  appear  to  be  the  key  factors 
governing    host-location    by    parasites.    A 
summary-analysis   of  the   studies   of   these 
kairomones,  their  involvement  in  the  behavior 
sequence  of  host  selection  by  parasites,  and  the 
basis  for  their  potential  employment  in  pest 
management  are  presented. 

*Little,  Silas  and  Robert  T.  Escheman. 
1976.  Nineteen-year  changes  in  the  com- 

position of  a  stand  of  Pinus  taeda  in  eastern 

Maryland.  Torrey  Bot.  Club  Bull.  103(2):  57- 
66,  illus. 

Stands  of  Pinus  taeda  established  on  old  fields 

grow    rapidly    in    eastern    Maryland,    but 
hardwoods   soon    invade   and    are    already 
numerous  at  16  years,  and  by  35  years  they  form 
a  conspicuous  second  story.  Data  on  changes  in 
composition    in    one    stand    show   the    strong 
successional  trend  to  hardwoods.  Fires  or  other 
measures  have  to  be  used  if  pine  stands  are  to  be 
reproduced. 

Lloyd,  R.  Duane. 
1976.    A   critique   of  the   paper   entitled 

"Wilderness    in    the    East:    problems    for 
research".  In  Proc.  South.  States  Recreation 
Res.  Appl.  Workshop.  USDA  For.  Serv.  Gen. 
Tech.  Rep.  SE-9:  58-60. 

In  this  critique,  Lloyd  joins  Robert  W.  Cermak, 
the  author,  in  a  plea  that  wilderness  research  be 

j  conducted  with  a  broad  perspective.  The  key  to 

j  wilderness  management  may  lie  in  nearby  non- 
■  vvilderness.  We  need  to  remember,  and  help  the 
public  understand,  that  wilderness  areas  were 
not  established  for  recreational  purposes  alone. 

*Lucas,  Edwin  L.,  and  Charles  J.  Gatchell. 
1976.  STUB— A  manufacturing  system  for 
producing  rough  dimension  cuttings  from 
low-grade  lumber.   USDA  For.  Serv.  Res. 
Note  NE-222.  5  p.,  illus. 

A  rough  mill  manufacturing  system  for  produc- 
ing high-value  furniture  parts  from  low-value 

raw  material  is  described.  Called  STUB  (Short 
Temporarily  Upgraded  Boards),  the  system  is 
designed  to  convert  low-grade  hardwood  lumber 
into  rough  dimension  parts.  Computer  simula- 

tion trials  showed  that  more  than  one-third  of 
the  volume  of  parts  produced  from  No.  2  Com- 

mon oak  lumber  is  recoverable  in  40-inch  long  or 
longer  cuttings.  A  pilot  line  of  the  STUB  system 
is  being  established  to  evaluate  operator  and 
equipment  efficiency,  production  rates,  and  cut- 

ting yields  from  other  species  of  lumber. 

*McCay,  Roger  E. 
1976.  Ohio  trail  users.  USDA  For.  Serv.  Res. 
Note  NE-228.3  p. 

Hikers,  horseback  riders,  bicycle  riders,  and 

motorcycle  riders  were  interviewed  on  random- 
ly selected  trails  in  Ohio  to  better  understand 

who  they  are  and  why  they  use  trails.  Bicycle 
riders  were  found  to  be  the  most  active  trail 
users;  bicycle  and  motorcycle  riders  were 
younger  than  hikers  and  horseback  riders.  The 
majority  of  hikers  and  horseback  riders 

preferred  single-use  trails. 

McCay,  Roger  E. 
1975.   Trailer-user   conflict.    Third   Natl. 
Trails  Symp.:  168-171.  Lake  Barkley,  Ky. 

Conflicts  arise  among  different  types  of  trail 
users  who  want  to  use  the  same  trails  for 
different  purposes.  To  resolve  such  conflicts, 
four  alternatives  are  considered:  (1)  rules  and 
regulations,  (2)  separate  trails  (3)  education,  and 
(4)  wider  trails.  Whatever  means  are  tried 
should  be  applied  with  consideration  for  the 
other  fellow. 

*McCay,  Roger,  and  George  Moeller. 
1976a.  Trail  talk.  Woodlands  14(1):  8-9,  illus. 

Defines  different  types  of  trails,  explains  the 
purpose  of  trails  and  why  people  use  them,  and 
discusses  the  number  and  kind  of  trails  in  Ohio. 

*McCay,  Roger  E.,  and  George  H.  Moeller. 
1976b.  Compatibility  of  Ohio  trail  users. 
USDA  For.  Serv.  Res.  Note  NE-225. 4  p.,  illus. 
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Compatibility  indexes  show  how  Ohio  trail  users 
feel  about  meeting  each  other  on  the  trail.  All 

four  of  the  major  types  of  trail  users— hikers, 
horseback  riders,  bicycle  riders,  and  motorcycle 
riders  —  enjoy  meeting  their  own  kind. 
Separating  the  average  indexes  into  their  com- 

ponents gives  important  information  for  trail 
planners,  builders,  and  managers  attempting  to 
optimize  the  enjoyment  of  trails. 

Mclntyre,  Thomas. 
1976.  Gypsy  moth  research,  development, 

and  applications  program:  structure  objec- 
tives,   and    direction.    In    Eighth    Annual 

Northeastern  Forest  Insect  Work  Conference 

Proc,  USDA  For.  Serv.  Gen.  Tech.  Rep.  NE- 
27:  15-17. 

Because  of  the  urgent  need  to  control  forest  in- 
sect pests,  a  research-and-development  program 

was   established   to   accelerate   research   to 

provide  control  technology.  The  facilities,  objec- 
tives, funding,  and  organization  of  the  program 

are  described. 

Marquis,  David  A. 
1976.  Silviculture  of  eastern  hardwoods.  In 
The  scientific  base  for  silviculture  and 
management  decisions  in  the  National  Forest 

System,  p.  29-38.  USDA  For.  Serv. 
Washington. 

Deciduous  hardwood  forests  of  the  East  repre- 
sent nearly  half  of  the  forested  area  of  the  entire 

United  States.  There  is  great  diversity  in  species 
of  trees  that  grow  in  these  forests  and  in  their 
ecological  requirements,  grow1;h  rates,  and 
value  for  timber  or  wildlife.  Because  of  this 

diversity  and  the  wide  range  in  land-use  objec- 
tives for  these  forests,  there  is  need  for  a  wide 

range  of  cutting  methods  and  cultural 
measures.  This  report  summarizes  the 
silvicultural  techniques  appropriate  under 
various  situations. 

*Marquis,  David  A.,  Philip  L.  Eckert,  and  Ben- 
jamin A.  Roach. 

1976.  Acorn  weevils,  rodents,  and  deer  all 

contribute  to  oak-regeneration  difficulties 
in  Pennsylvania.  USDA  For.  Serv.  Res.  Pap. 
NE-356.  5  p. 

Studies  in  Pennsylvania  suggest  that  lack  of 
viable  acorns  is  the  reason  for  failure  of  oaks  to 
regenerate.  On  some  sites  insects  and  rodents 
destroy  nearly  all  acorns,  even  in  good  seed 

years;  rodents  destroyed  direct-seeded  acorns 
despite  plastic  protectors;  and  planted  seedlings 
have  been  damaged  severely  by  deer  browsing. 

♦Martin,  A.  Jeff. 
1976a.   Suitability  of  the  line  intersect 
method    for    sampling   hardwood    logging 
residues.  USDA  For.  Serv.  Res.  Pap.  NE-339. 

6  p.,  illus. 
The  line  intersect  method  for  sampling  logging 
residues  was  tested  in  Appalachian  hardwoods 
and  was  found  to  provide  unbiased  estimates. 
The  effects  of  species,  cutting  method,  slope, 
road  influence,  and  piece  length  were  found  to 
be  nonsignificant.  The  length  of  sample  line  re- 

quired for  various  levels  of  precision  is  given. 

♦Martin,  A.  Jeff. 

1976b.  A  logging  residue  "yield"  table  for 
Appalachian  hardwoods.  USDA  For.  Serv. 
Res.  Note  NE-227.  3  p. 

An  equation  for  predicting  logging-residue 
volume  per  acre  for  Appalachian  hardwoods 
was  developed  from  data  collected  on  20  timber 
sales  in  national  forests  in  West  Virginia  and 
Virginia.  The  independent  variables  of  type-of- 
cut,  products  removed,  basal  area  per  acre,  and 
stand  age  explained  95  percent  of  the  variation 

in  residue  volume  per  acre.  A  "yield"  table  was 
then  prepared  to  show  probable  residue  volumes 
for  four  cutting  practices  and  various  levels  of 
basal  area  and  stand  age. 

*Mawson,  Joseph  C,  Jack  Ward  Thomas,  and 
Richard  M.  DeGraaf. 

1976.   Program   HTVOL— The   determina- 
tion of  tree  crown  volume  by  layers.  USDA 

For.  Serv.  Res.  Pap.  NE-354.  9  p.,  illus. 
A  FORTRAN  IV  computer  program  is  available 
for  calculating,  from  a  few  field  measurements, 
the  volume  of  tree  and  shrub  crowns  in  layers  of 
a  specified  thickness.  Each  tree  is  assigned  one 
of  15  solid  shapes,  formed  by  using  one  of  five 
side  shapes  and  one  of  three  bottom  shapes.  A 
test  showed  that  the  accuracy  of  this  technique 
is   within   acceptable   limits   if  the   shape  is 
selected  carefully. 

*Mazzone,  H.  M.,  G.  H.  Tignor,  R.  E.  Shope,  I.  C. 
Pan,  and  W.  R.  Hess. 

1976.    A    serological   comparison   of  the 
nuclear  polyhedrosis  viruses  of  the  gypsy 
moth  and  the  European  pine  sawfly  with 
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arthropod-borne  and  other  viruses.  En- 
viron. Entomol.  5:  281-282. 

The  virion  fraction  and  polyhedral  protein  frac- 
tion of  the  nuclear  polyhedrosis  virus  of  the  gyp- 

sy moth  and  the  European  pine  sawfly  were 
found  to  be  not  serologically  related  to  ar- 

boviruses nor  to  other  viruses  tested.  In  addi- 
tion, no  circulating  antibodies  to  the  viron  and 

polyhedral  protein  fractions  of  either  virus  were 
observed  in  laboratory  workers. 

Meadows,  John  C,  Jr.,  and  Albert  T.  Schuler. 
1976.   Nonlinear   programming   and   the 
decreasing  marginal  utility  problem:  a  goal 
programming  framework  for  decision.  An- 
nu.  Meet.  Southeast.  Chapter  Inst.  Manage. 
Sci.  Proc.  12:  307-314. 

'     A  review  of  the  application  of  a  preemptive 
linear  goal  programming  model  to  the  develop- 

]  ment  of  national  forest  management  plans  in- 
''  I  dicated  two  main  problems:  (1)  managers  do  res- 

pond as  if  there  were  a  decreasing  marginal 

'  j  utility  to  goal  attainment;  and  (2)  the  assump- 
'    1  tion  of  preemptive  goal  weights  is  too  strong. 

This  study  demonstrates  that  quadratic  goal 

'•   j  weights  are  more  consistent  with  the  concept  of 
"  i  decreasing  marginal  utility  than  linear  weights. 

♦Mendel,  J.  J.,  P.  S.  DeBald,  and  M.  E.  Dale. 
1976.  Tree  value  conversion  standards  for 
hardwood  sawtimber.  SETs:  Stand  Evalua- 

tion Tools.  2.  USDA  For.  Serv.  Res.  Pap.  NE- 
r        337.  74  p.,  illus. 

jTree-quality  index  tables  are  presented  for  12 
M    important  hardwood  species  of  the  oak-hickory 
L    forest.  From  these,  tree-value  conversion  stan- 

dards are  developed  for  each  species,  log  grade, 
i   merchantable  height,  and  diameter  at  breast 

height.  The  method  of  calculating  tree-value 
;:     :onversion   standards   and   adapting  them   to 

different  conditions  is  explained.  A  computer 
;     Drogram  for  calculating  tree  values  for  different 

imber  values  and  conversion  costs  is  included. 

Vlichalski,  L. 
1976.  Effects  of  ionizing  radiation  and  post- 
radiation    action    of   some    plant    growth 

i       regulators  on  the  seed  germination  and 
seedling  growth  of  Scotch  pine.  Acta  Soc. 

[II    I  Bot.  Boloniae  45:  127-133. 
0    sramma  irradiation  of  Scotch  pine  seeds  pro- 
■  4    juced  a  variety  of  generally  inhibitory  effects 

In  germination  and  subsequent  growth  of  pine 

seedlings.  Interactions  between  effects  of 
growth  hormones  and  radiation  effects  were 

also  apparent.  Gibberellins  reduced  the  in- 
hibitory effects  of  radiation  whereas  kinetin  in- 
creased them.  No  conditions  were  found  under 

which  seed  radiation  was  generally  beneficial  to 
germination  and  seedling  growth. 

Michniewicz,  M.,  B.  Rozej,  and  K.  Lamparska. 
1976.  The  role  of  ferulic  acid  in  the  rooting 
process.  Proc.  Fourth  Symp.  Plant  Growth 

Regulators  (Toriln,  Poland,  1974):  95-101. 
Ferulic  acid  is  a  naturally  occurring  plant  acid. 
It  is  related  to  lignin  and  to  a  variety  of  phenolic 
acids.  A  dilute  solution  of  this  acid  is  a  promoter 
of  the  rooting  process  in  willow  cuttings.  The 
degree  of  root  growth  stimulation  varies  greatly 
under  different  experimental  conditions,  but  the 
process  by  which  ferulic  acid  promotes  root 

growth  seems  to  be  independent  of  auxin  con- 
trolled systems.  Ferulic  acid  was  earlier 

reported  to  promote  root  growth  in  pine 
seedlings. 

Moeller,  George  H. 
[1976]  Future  trends  in  recreation  resources 
management.  In  Environmental  attitudes, 
ethics,  values  and  their  communication.  21st 
Natl.  Conserv.  Educ.  Assoc.  Conf.  Proc:  20-21 
(N.Y.  State  Univ.  Coll.  Environ.  Sci.  and  For.) 

A  longer  look  into  the  future  is  needed  to  deter- 

mine   possible    results    of   today's    resource 
decisions.  Although  such  decisions  may  solve 
short-run  problems,  long-run  implications  may 
aggravate   the   problem.    A   panel   of  experts 
provided  predictions  of  future  events  related  to 
natural   resources   management,    wildland 

recreation    management    and    population- 
workforce-leisure,    that    are    likely    to   shape 
future  demands  on  forest  resources. 

*Moeller,  George  H.,  Raymond  L.  Marler,  Roger 
E.  McCay,  and  William  B.  White. 

1977.  Economic  analysis  of  the  gypsy  moth 
problem  in  the  Northeast.  III.  Impacts  on 
homeowners  and  managers  of  recreation 

areas.  USDA  For.  Serv.  Res.  Pap.  NE-360.  9 
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managers  of  recreation  areas  in  New  York  and 
Pennsylvania.  The  approach  to  measuring  the 

impact  of  gypsy  moth  was  to  determine  the  in- 
teraction of  a  specific  effect  of  an  infestation 

(tree  defoliation,  tree  mortality,  nuisance)  with 

a  specific  ownership  objective  (the  reason  a  per- 
son has  for  owning  or  managing  a  property). 

Gypsy  moth  impact  data  were  also  collected  on 
costs  of  controlling  the  gypsy  moth,  on  financial 
losses  resulting  from  infestation,  and  on  person- 
days  of  recreational  use  of  property  lost  by 
ownership  class. 

Moore,  Gary  S.,  Normand  R.  Dubois,  and  Haim 
B.  Gunner. 

1975.  The  effect  of  microbial  mycolytic 
agents    on    Trichophyton    rubrum. 
Mycopathologia  57(2):  93-98. 

Chitinolytic  microorganisms  isolated  from 
forest  soil  and  healthy  gypsy  moth  larvae 
{Porthetria  dispar  (L.)  were  screened  for  their 
ability  to  lyse  Trichophyton  rubrum  mycelia.  A 
few  of  these  isolates  were  mycolytic  on  both 
autoclaved  and  on  actively  growing  intact  T. 
rubrum  mycelia.  Supernatants  from  these 
isolates,  utilizing  live  T.  rubrum  as  the  sole  car- 

bon source,  showed  the  same  mycolytic  ability. 

Assays  of  the  supernatants  for  enzymatic  activi- 
ty revealed  exocellular  stable  enzymes  that 

released  reducing  substances  including  N- 
acetylglucosamine  from  the  mycelia. 

More,  Thomas  A. 
1976.  Urban  forest  recreation:  a  strategy  for 
research,  hi  Proc.  South.  States  Recreation 

Res.  Appl.  Workshop.  USDA  For.  Serv.  Gen. 
Tech.  Rep.  SE-9:  61-68. 

Recreation  pressure  on  the  urban  forest  is  high 
and  is  expected  to  increase.  Unfortunately,  we 
know  little  about  this  forest  or  the  people  who 
use  it.  A  research  program  to  remedy  this  will 
be  undertaken  in  the  Northeast  to  develop  a 
basis  of  scientific  knowledge  about  recreation  in 
the  urban  forest. 

*Myklestad,  Erik,  and  J.  Alan  Wagar. 
1976.  PREVIEW:  Computer  assistance  for 
visual  management  of  forested  landscapes 

USDA  For.  Serv.  Res.  Pap.  NE-355.  12  p.,  il- 
lus. 

The  PREVIEW  computer  program  facilitates 
visual  management  of  forested  landscapes  by 
generating    perspective    drawings    that    show 

proposed  timber  harvesting  and  regrowth 
throughout  a  rotation.  Drawings  show  how 
changes  would  appear  from  selected  viewing 
points  and  show  landscapes  as  either  a  grid  of 
distorted  squares  or  by  symbols  representing 
trees,  clearings,  water,  rock,  etc.  PREVIEW  can 
also  show  roads  and  other  linear  features. 

Nelson,  William  R.,  Jr. 
1976.  Esthetic  considerations  in  the  selec- 

tion and  use  of  trees  in  the  urban  environ- 
ment.   In    Better   trees   for    metropolitan 

landscapes  symposium  proceedings.  USDA 
For.  Serv.  Gen.  Tech.  Rep.  NE-22:  13-24.       M 

The  relationship  between  the  physical  qualities 
of  trees  and  esthetics  is  clarified  first  by  explor- 

ing the  theory  of  esthetics;  second  by  a  brief 
overview  of  the  impact  of  line,  form,  color,  and 

texture  of  trees  in  three  categories  of  com- 
positional scale;  and  third  by  the  presentation  of 

a  digest  of  esthetic  qualities  to  which  people  re- 
spond on  an  emotional  or  intuitive  level.  The  im- 

portant contributions  of  the  esthetic  qualities  of    i 
trees  to  various  urban  situations  are  outlined. 

Nolley,  Jean  W. 
1976.  Christmas  trees:  a  bibliography.  (1976 

supplement)  Am.  Christmas  Tree  J.  4:  25-28. 
1976  supplemental  listing  of  published  informa- 

tion on  the  Christmas  tree  industry. 

Northeastern  Forest  Experiment  Station. 
1976a.    Better    trees    for    metropolitan 
landscapes:  symposium  proceedings.  USDA 
For.  Serv.  Gen.  Tech.  Rep.  NE-22.  256  p.,  illus. 

A  report  on  the  symposium  held  4-6  November 
1975  at  the  National  Arboretum,  Washington, 
D.C.,  containing  29  papers  on  selection  of  trees 
for   metropolitan   environments;   selection 
strategies  of  planters,  growers,  and  breeders; 
and  putting  new  cultivars  into  use. 

Available  from  Superintendent  of  Documents,  U.S.  Govern- 
ment Printing  Office,  Washington,  D.C.  20402.  Stock  No. 

001-001-00421-9.  Cost  is  $3.25. 

*Northeastern  Forest  Experiment  Station. 
1976b.  Proceedings  of  the  Eighth  Annual 
Northeastern  Forest  Insect  Work 
Conference.  USDA  For.  Serv.  Gen.  Tech. 

Rep.  NE-27.  20  p.,  illus. 
A  report  on  this  conference,  whose  theme  was 

"Techniques  for  Research,  Development,  and 28 



Application."  It  includes  discussions  of  the  pilot 
boll  weevil  eradication  experiment;  kairomones 
and  their  role  in  pest  management;  the  gypsy 
moth  research,  development,  and  applications 
program;  parasite  evaluation  and  management; 
and  field  and  laboratory  identification  of  insect 
pathogens. 

Northeastern  Forestry  Committee. 
1976c.  Forest  &  air  relationships  research 
priorities  in  the  Northeast.  Northeast.  Reg. 
Plan.  Comm.  18  p. 

Large  expanses  of  forest  lands  in  the  Northeast 
are  subject  to  sublethal  concentrations  of  air 
pollution  during  extended  periods.  Since  air 
pollution  trends  indicate  a  continuation  of  these 
injurious  effects,  research  investigations  are 
recommended  for  determining  (1)  impact  of  air 
pollution  on  northeastern  forests,  (2)  relations 
between  acid  precipitation  and  the  forest 
ecosystem,  (3)  nature  and  extent  of  forest  tree 
cleansing  of  atmospheric  pollution,  and  (4) 
.genetic  bases  for  air-pollution  tolerance  in 
forest  tree  species. 

'*Northeastern  Forest  Experiment  Station. 
1976d.  Outdoor  recreation  participation  in 
northeastern  Pennsylvania,  1975.  8  p.,  illus. 
USDA  For.  Serv.  Northeast.  For.  Exp.  Stn. 

A  brochure  about  the  Experiment  Station's 
research  program  in  the  Endless  Mountains 
Region  and  Pocono  Mountains  Region,  including 

,;    I'esults  of  a  survey  of  current  recreation  use. 

"Northeastern  Forest  Experiment  Station. 
1976e.  1975  at  the  Northeastern  Forest  Ex- 

periment Station.   USDA  For.   Serv.   Gen. 

Tech.  Rep.  NE-24.  39  p. 
^  summary  report  on  highlights  of  research  ac- 
ivities  and  accomplishments  by  the  Experi- 
nent  Station  in  1975,  including  an  annotated 
ist  of  publications. 

Northeastern  Forest  Experiment  Station. 
1976f.  How  to  manage  woodlands  for  birds. 
USDA  For.  Serv.  Northeast.  For.  Exp.  Stn. 

1         NE-INF-31-76.  8  p.,  illus. 
U"'    fhe  central  Appalachians  provide  habitat  for 
^;  bout  240  species  of  birds.  This  brochure 

rovides  tips  on  planning  trails  for 
irdwatching,  choosing  sites,  managing  plants, 

ff<     jnd  maintaining  the  forest  habitat  for  birds. 

Typical  nesting  habits  of  the  most  common 
birds  are  listed. 

*Northeastern  Forest  Experiment  Station. 
1976g.  Ingredients  for  successful  dutch  elm 
disease  control.  Northeast.  For.  Exp.  Stn.  NE- 
INF-29-76.  6  p.,  illus. 

A  brochure  describing  the  essentials  for  control 
of  the  dutch  elm  disease,  based  on  an  analysis  of 
control  programs  in  39  communities  to  deter- 

mine why  some  control  programs  succeeded 
while  others  failed. 

*Northeastern  Forest  Experiment  Station. 
1976  h.  How  to  have  healthy  trees  in  parks 
and  campgrounds.  Northeast.  For.  Exp.  Stn.  1 
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*Northeastern  Forest  Experiment  Station. 
19761.  How  to  recognize  and  prevent  tree 
hazards.  Northeast.  For.  Exp.  Stn.  1  p. 

A  leaflet/poster  telling  the  landowner  how  to 
recognize  signs  that  a  tree  may  be  in  a  hazar- 

dous condition  and  outlining  what  to  do  for  a 
tree  to  prevent  its  causing  damage. 

*Northeastern  Forest  Experiment  Station. 
1976J.  How  to  prune  trees.  Northeast.  For. 
Exp.  Stn.  1  p. 

A  leaflet/poster  giving  the  landowner  basis  in- 
structions about  pruning  trees.  The  best  way  to 

keep  trees  healthy  and  to  minimize  damage 
from  decay  is  to  prune  trees  properly 
throughout  their  lives.  Dead,  broken,  weak,  and 
diseased  branches  are  the  major  avenues 
through  which  decay-causing  organisms  can  get 
into  a  tree. 

*Northeastern  Forest  Experiment  Station. 
1976k.    Research:    people/places/projects. 
Northeast.  For.  Exp.  Stn.  2  p. 

A  leaflet  Hsting  the  field  units  of  the  Experi- 
ment Station  and  the  research  projects  being 

carried  on. 

*Northeastern  Forest  Experiment  Station. 
19761.  Research:  Northeastern  Forest  Experi- 

ment Station.  Northeast.  For.  Exp.  Stn.  NE- 
INF-28-76.  12  p. 

An   information   brochure.   The  Northeastern 
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Region  is  described  briefly,  and  research  proj- 
ects are  described  that  are  being  carried  on  at 

field  units  at  Amherst,  Mass.,  Beltsville,  Md.; 
Burlington,  Vt.;  Berea,  Ky.;  Delaware,  Ohio; 
Durham,  N.H.;  Hamden,  Conn.;  Morgantown, 
Parsons,  and  Princeton,  W.  Va.;  Orono,  Me.; 
Pennington,  N.J.;  Syracuse,  N.Y.;  and  Warren, 
Pa. 

Nyland,  R.D.,  P.J.  Craul,  D.F.  Behrend,  H.E. 
Echelberger,  W.J.  Gabriel,  R.L.  Nissen,  Jr.,  R. 
Uebler,  and  J.  Zarnetske. 

1976.  Logging  and  its  effects  in  northern 
hardwoods.  N.Y.  State  Univ.  Coll.  Environ. 
Sci.  For.,  AFRI  Res.  Rep.  31.  134  p.  Syracuse. 

Commercial   logging  crews   harvested   timber 
from  three  locations  by  individual  tree  selection, 
strip  clearcutting,  and  patch  clearcutting.  Skid- 

ding disturbed  soil  over  5  to  10  percent  of  the 
area  in  partially  cut  stands,  10  to  20  percent  in 
clearcut  stands.  Most  viewers  favored  lopped 
partial  cutting  and  reacted  negatively  to  logging 
slash. 

ODell,  Thomas. 
1976.  An  overview  of  the  Eighth  Annual 
Northeastern    Forest    Insect    Work 
Conference.  In  Eighth  Annual  Northeastern 
Forest  Insect  Work  Conference  Proc,  USDA 
For.  Serv.  Gen.  Tech.  Rep.  NE-27:  1-2. 

The  theme  of  the  conference  was  "Techniques 
for  research,   development,   and  application", 
and  the  need  for  better  communication  to  bridge 
the  gap  between  research  and  application. 

*ODell,  Thomas  M.,  and  Ian  H.  von  Lindern. 
1976.  A  technique  for  marking  first-stage 
larvae   of  the   gypsy   moth   for   dispersal 
studies.  USDA  For.  Serv.  Res.  Note  NE-223. 4 
p.,  illus. 

Zinc  cadmium  sulfide  fluorescent  particles  can 
be  used  to  mark  first  stage  larvae  of  the  gypsy 
moth,  Porthetria  dispar  (L.),  without  effecting 
changes  in  their  development  and  behavior. 
Marked  larvae  dispersed  readily;  so  the  techni- 

que could  be  used  to  correlate  dispersed  larvae 
with  any  particular  source  point. 

Parencia,  C.  R.,  Jr. 
1976.  The  pilot  boll  weevil  eradication  ex- 

periment. In  Eighth  Annual  Northeastern 
Forest  Insect  Work  Conference  Proc.  USDA 

For.  Serv.  Gen.  Tech.  Rep.  NE-27:  3-6. 

The  Pilot  Boll  Weevil  Eradication  Experiment 
was  conducted  cooperatively  with  16  federal, 
state,  and  cotton-industry  agencies  from  July 
1971  to  August  1973.  Population-suppression 
components  were  late-season  insecticide 
treatments,  cultural  practices,  pheromone 
traps,  insecticide  treatment  when  plants  began 
to  square,  in-season  insecticide  treatments,  and 
release  of  sexually-sterile  male  boll  weevils.  The 
technical  guidance  committee  concluded  that  it 
is  technically  and  operationally  feasible  to 
eliminate  the  boll  weevil  as  an  economic  pest  in 
the  United  States  by  use  of  ecologically  accept- 

able techniques. 

♦Patric,  J.H. 

1976a.  Soil  erosion  in  the  eastern  forest.  J. 

For.  74:  671-677,  illus. 
This  paper  provides  an  overview  of  what  is 
known  about  forest  soil  erosion  in  the  eastern 
United  States.  By  most  accounts,  erosion  from 
undisturbed  as  well  as  carefully  managed  forest 
land  is  0.05  to  0.10  ton/acre/year,  less  than 
geologic  norm  (0.18  to  0.30)  and  far  less  than 
maximum  tolerable  rates  for  agricultural  land 
(1  to  5  tons/acre/year).  Eroded  material  is 
about  equal  parts  of  particulate  and  dissolved 
matter.  Responsibly  managed  timber  harvest 
causes  only  minor  increases  in  forest  soil  ero- 

sion, usually  from  channels  and  logging  roads, 
but  irresponsible  timber  harvest  can  increase 
erosion. 

Patric,  James  H. 
1976b.  Book  review:  Water  pollution  control 
in  low  density  areas.  University  Press  of 
New   England,   Hanover,   N.H.   (William  J. 
Jewell  and  Rita  Swan,  eds.)  J.  For.  74:  171. 

This  book  contains  28  papers  grouped  into  six 
sections:  land  treatment  of  wastewater;  septic 
tanks  and  their  effects  on  the  environment; 

groundwater   problems;    rural   water-supply 
problems;    nonpoint    pollution;    and    low-cost 
wastewater  treatment  for  rural  areas.  Because 
this    material    includes   little   information  on 
pollution   stemming  from   forestry   practices, 
managers    of   campgrounds    or    heavily    used 
recreation  areas  may  find  this  book  more  useful 
than  foresters. 

*Patric,  James  H.,  and  Ernest  M.  Gould. 
1976.  Shifting  land  use  and  the  effects  on 
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river  flow  in  Massachusetts.  J.  Am.  Water 

Works  Assoc.  68(1):  41-45. 
A  century  ago,  land  formerly  cleared  for 
agriculture  in  Massachusetts  began  reverting  to 
forest.  It  was  thought  that  decreasing 
streamflow  contributed  to  the  decline  of  water 
power  as  the  prime  energy  source  in 
Massachusetts.  Some  further  speculation  con- 

cerns hydrologic  effects  of  urbanization  and  the 
1938  hurricane  on  flow  in  these  streams. 

Patterson,  James  C. 
1976.  Soil  compaction  and  its  effects  upon 
urban    vegetation.    In    Better   Trees   for 
metropolitan    landscapes   symposium 
proceedings.  USDA  For.   Serv.   Gen.  Tech. 
Rep.  NE-22:  91-102,  illus. 

The  urban  environment  imposes  severe  stress 
upon  vegetation.  The  problems  are  many  and  in- 

teractions common,  making  simple  solutions 
i    difficult.  This  author  on  urban  soils  discusses  the 

basic   soil   physics   involved,   reviews  existing 
literature,  and  describes  several  research  efforts 
in  Washington.  Particular  emphasis  is  placed  on 
soil    compaction   and   ways   to   minimize   its 
deleterious  effects  upon  vegetation. 

Payne,  Brian  R. 
1976.   Landscaping   adds   dollars   to  your 
property  values.  New  Horizons  1976:  1.  Hor- 
tic.  Res.  Inst.,  Washington,  D.C. 

Nurserymen   sell   a  desirable  product.  Trees 
planted  around  homes  help  attract  wildlife,  in- 

crease natural  beauty,  and  may  increase  proper- 
ty values  by  as  much  as  12  percent. 

Payne,  Brian  R.,  and  Steven  Strom. 
1975.  The  contribution  of  trees  to  the  ap- 

praised value  of  unimproved  residential 
land.  Valuation  22(2)  37-45. 

■Professional  appraisers  estimated  the  value  of 
seven  simulated  combinations  of  amount  and 

listribution  of  tree  cover  for  a  12-acre  parcel  of 
mimproved  residential  land  in  Amherst,  Mass. 
Arrangements  with  trees  were  valued  higher 
han  arrangements  without  trees,  and  scattered 
rrangements  of  trees  were  valued  higher  than 
oncentrated  arrangements  for  a  fixed  percen- 
age  of  tree  cover. 

'earce,  G.T.,  W.E.  Gore,  and  R.M.  Silverstein. 
1976.  Synthesis  and  absolute  conHguration 

i  of  multistriatin.  J.  Org.  Chem.  41:  2979-2803. 
lultistriatin,     2,4-dimethyl-5-ethyl-6,8- 

dioxabicyclo  [3.2.1]  octane  (1),  was  synthesized 
as  a  mixture  of  the  four  diastereomers  la-  8  . 
The  enantiomeric  composition  of  synthetic  (-)- 
and  (  +  )-la  was  determined  by  ''C  NMR  with 
the  chiral  shift  reagent,  tris  [3- 
heptafluoropropylhydroxmethylene)-d-cam- 
phorato]  europium.  Natural(-)-la  consisted  of 
a  single  enantiomer. 

Plass,  William  T. 
1976.  Direct  seeding  of  trees  and  shrubs  on 
surface-mined  lands  in  West  Virginia.  For- 
estation  of  Disturbed  Surface  Areas  Conf. 
Proc:  32-42.  Birmingham,  Ala. 

The  suitability  of  tree  and  shrub  species  for 
direct  seeding  on  surface  mining  disturbance  is 
being  evaluated  on  700  acres  in  West  Virginia. 
Initial  results  indicate  that  several  species  can 
be    successfully    seeded    by    helicopter    or 
hydroseeder. 

*Plass,  William  T. 
[1976]    Changes    in    water    chemistry 
resulting  from  surface-mining  of  coal  on 
four  West  Virginia  watersheds.  Natl.  Coal 
Assoc.  Surface  Mining  and  Reclam.  Symp.  3 

(vol.  1):  152-169,  illus. 
Studies  on  experimental  watersheds  provide  in- 

formation  about    water   chemistry   for   un- 
disturbed watersheds  and  effects  of  clearcutting 

on  water  quality.  Variations  in  concentrations 
were  related  to  soil,  geology,  vegetation,  and 
rate  of  flow. 

Podgwaite,  John  D. 
1976.  Field  and  laboratory  identiflcation  of 
insect    pathogens.    In   Eighth   Annual 
Northeastern  Forest  Insect  Work  Conference 

Proc,  USDA  For.  Serv.  Gen.  Tech.  Rep.  NE- 
27;  20. 

The  workshop  discussions  focused  on  some  of 

the  techniques  utilized  to  diagnose  disease  con- 
ditions both  in  the  field  and  the  laboratory  and 

on  how  these  techniques  are  used  in  research, 
development,  and  application  programs. 

*Podgwaite,  J.D.,  and  B.  J.  Cosenza. 
1976a.    A    strain    of  Serratia   marcescens 
pathogenic  for  larvae  of  Lymantria  dispar: 
characterization.   J.   Invertebr.   Pathol.  27: 
185-190,  illus. 

A  gram-negative  bacillus,  pathogenic  for  gj-'psy 
moth    larvae,    was    characterized    culturally, 
morphologically,    and    physiologically    as    a 
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member  of  the  Serratia  group  of  the  family 
Enterobacteriaceae.  The  taxonomic  evidence 

gathered  indicates  that  it  is  a  nonchromogenic 
variant  of  Serratia  marcescens.  This  is  the  first 

report  of  such  a  variety  infecting  gypsy  moth 
larvae. 

*Podgwaite,  J.D.,  and  B.J.  Cosenza. 
1976b.  A  strain  of  Serratia  marcescens 
pathogenic  for  larvae  of  Lymantria  dispar: 
infectivity  and  mechanisms  of  pathogenici- 

ty. J.  Invertebr.  Pathol.  27:  199-208. 
The  ED50  of  a  strain  of  Serratia  marcescens  for 

microinjected  instar  III  and  IV  gypsy  moth  lar- 
vae was  7.5  and  14.5  viable  cells,  respectively. 

Percentage  and  rate  of  mortality  were  found  to 
be  highly  variable  among  replicates  of  the  same 
instar  and  between  instars  in  free-feeding 
bioassays.  Mortality  in  second  instar  larvae  oc- 

curred before  ecdysis,  whereas  practically  no 
mortality  occurred  in  third  and  fourth  instars 
until  the  molting  period.  Histological  evidence 
indicated  that  the  microorganism  invaded  the 
hemocoel  of  healthy  or  predisposed  insects 
through  the  gut  wall.  The  rapid  multiplication 
of  the  bacterium  in  the  hemocoel  of  infected  in- 

sects, followed  by  death  in  the  absence  of  exten- 
sive tissue  damage,  indicated  that  mortality  was 

due  to  septicemia. 

Reardon,  R.C.,  and  J.D.  Podgwaite. 
1976.  Disease  -  parasitoid  relationships  in 
natural  populations  of  Lymantria  dispar 
[Lep.:   Lymantriidae]  in  the  northeastern 
United  States.  Entomophaga  21:  333-341,  il- 
lus. 

Immature  Lymantria  dispar  L.  were  collected 
from  6  geographically  distinct  populations  over 
2    years    to    determine    correlations    between 
parasitoid  and  disease  incidences.  Incidence  of 
the    nuclear    polyhedrosis    virus   disease   was 
found  to  be  positively  correlated  with  incidences 
of  the   parasitoids  Apanteles   melanoscelus 
(Ratzeburg)  and  Parasetigena  agilis  (Robineau- 
Desvoidy). 

♦Reethof,  G.,  L.D.  Frank,  and  O.H.  McDaniel. 
1976.   Absorption  of  sound  by  tree  bark. 
USDA  For.  Serv.  Res.  Pap.  NE-341.  6  p.,  illus. 

Laboratory  tests  were  conducted  with  a  stand- 
ing wave  tube  to  measure  the  acoustic  absorp- 

tion of  normally  incident  sound  by  the  bark  of 
six  species  of  trees.  Twelve  bark  samples,  10  cm 

in  diameter,  were  tested.  Sound  of  seven  fre- 
quencies between  400  and  1600  Hz  was  used  in 

the  measurements.  Absorption  was  generally 
about  5  percent;  it  exceeded  10  percent  for  only 
three  samples,  and  then  only  at  1250  Hz  or 
above.  No  general  trend  was  evident  in  the 
variation  of  absorption  with  frequency. 

Reethof,  Gerhard,  and  Gordon  M.  Heisler. 
1976.  Trees  and  forests  for  noise  abatement 

and  visual  screening.  In  Better  trees  for 
metropolitan  landscapes  symposium 
proceedings.  USDA  For.  Serv.  Gen.  Tech.  Rep. 
NE-22:  39-48,  illus. 

Noise  pollution  is  common  in  metropolitan 
areas,  comes  from  many  sources,  and  is  a 
problem  in  human  comfort  and  health. 
Mechanisms  of  noise  attenuation  by  forests  are 
discussed,  as  well  as  the  amount  of  reduction 
produced  by  various  plantings.  Plantings  are 
more  effective  as  visual  screens  than  as 
reducers  of  noise.  Plantings  occupying  relatively 
narrow  strips  of  land  can  fully  serve  screening 
purposes,  whereas  plantings  usually  must  be  at 
least  100  feet  wide  to  be  significantly  effective 
for  noise  control. 

Rex,  Edgar  G. 
1976.  A  municipal  arbor ist  selects  trees  for 
street    planting.    In    Better    trees    for 
metropolitan    landscapes    symposium 
proceedings.   USDA   For.   Serv.   Gen.   Tech. 

Rep.  NE-22:  9-11. 
Past  experience  and  published  guides  provide  a 
basis  for  present-day  selections  of  trees  for 
planting  along  municipal  streets.  Selections  that 
the  shade-tree  commission  of  a  New  Jersey 
municipality  might  make,  and  the  reasons  for 
them,  are  described  briefly. 

Rexrode,  CO. 

1976.  Insect  transmission  of  oak  wilt.  J.  Ar- 
boric.  2(4):  61-66,  illus. 

A  review  of  the  research  done  in  attempts  to 
identify  the  insect  vectors  of  the  oak  wilt  fungus 
Ceratocystis  fagacearum.  Oak  bark  beetles 
Pseudopityophthorus  sp.  are  believed  to  be  the 
most  important  vectors  of  the  oak  wilt  fungus. 
Nitidulids,  sap-feeding  beetles,  probably  aid  in 
the  transmission  of  the  fungus  when  mycelial 
mats  of  the  fungus  develop  on  diseased  trees. 
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Reynolds,  Hugh  W. 
1976.  Pulpwood  for  furniture  parts.  Fur- 

niture Des.  Manuf.  48(9):  182-184,  186. 
Seven  cords  of  yellow-poplar  pulpwood  bolts,  6 
feet  long  ranging  from  5.6  to  12.5  inches  in 
diameter  were  sawed  to  1x4  and  1x6  boards  in  a 
pallet  part  mill.  After  air  and  kiln  drying,  all  the 
boards  were  measured  for  yield  of  interior  fur- 

niture parts.  This  measurement  simulated  the 
newest  method  for  making  interior  parts.  Yield 
was  excellent,  72  percent  of  green  board  area. 
Half  the  boards  were  sent  through  the  new 
Drexel  plant  where  71  and  73  percent  yields 
were  measured.  Yellow-poplar  pulpwood  proved 
to  be  a  good,  inexpensive  lumber  source  for 
making  interior  parts. 

Riddle,  Jane  R.,  George  H.  Moeller,  and  William 
H.  Smith. 

1976.  Breaking  new  ground  in  urban 
America.  Am.  For.  83(11):  26-30,  66,  illus. 

Describes  the  urban  forestry  research  con- 
ducted by  a  consortium  of  nine  universities  and 

two  Forest  Service  units  under  the  Pinchot 
Institute  of  Environmental  Forestry  Research. 

Eight  working  groups — air,  water,  land-use, 
wildlife,  physical  amenities,  soil,  and  forest 
genetics— contribute  to  a  better  understanding 
of  the  interaction  between  man  and  the  urban 
forest  environment. 

*Romberger,  J. A. 
1976.  An  appraisal  of  prospects  for  research 
on  juvenility  in  woody  perennials.  Acta  Hor- 
tic.  56:  301-317. 

iThe  physiological  complexities  of  juvenility,  ag- 
ing,   and    senescence    are    inevitable    conse- 

quences of  the  woody  perennial  growth  habit. 
Some  significant  questions  are:  (1)  What  is  the 
ilocalization  of  juvenility  and  aging?  (2)  What 
are   the  consequences  of  increased  size  and 
ramification  as  the  tree  grows?  (3)  Do  meristems 
age?  (4)  What  is  rejuvenescence?  Four  available, 
but  novel  or  little  used,  research  approaches  are 
proposed  that  allow  attacks  on  these  questions. 

*Romberger,  J. A.,  and  C.A.  Tabor. 
1976.  A  system  for  studying  the  synthesis  of 
lignin  and  related  substances  by  meristem 

cultures.  Appl.  Polymer  Symp.  28: 1065-1074, 
illus. 

^hen  Picea  abies  shoot  apical  meristems  are 
;ultured  in  sterile  systems,  the  tissues  release 

into  the  substrate  soluble  precursors  of 
plysaccharide  and  lignin-like  materials.  These 
precursors  can  diffuse  to  remote  sites  before 
deposition  as  insoluble  polymers  or  condensa- 

tion products.  These  deposits  can  be  collected  in 
Millipore  membranes  and  studied  by  microspec- 
trophotometry  and  michrochemical  methods. 
By  using  membranes  of  controlled  pore  size  it  is 
possible,  in  a  new  way,  to  study  the  stepwise 
biochemical  processes  involved  in  cell-wall  syn- 

thesis and  certain  aspects  of  wood  formation. 

Ross,  Robert  S. 
1976.  Role  of  cultivars  in  a  roadside  plant- 

ing and  maintenance  program,  hi   Better 
trees  for  metropolitan  landscapes  symposium 
proceedings.   USDA   For.   Serv.   Gen.   Tech. 
Rep.  NE-22:  149-157,  illus. 

Planting  and  maintaining  roadsides  requires 
flexibility    in    administration    and    operation. 
Financial    and    technical    demands    on    these 

programs  are  ever-changing,  and  there  is  a  con- 
tinuing need  for  plants  that,  having  specific 

qualities,  will  meet  these  changing  demands. 
Controls    and    techniques    of    planting    and 
maintenance    are    discussed,    especially    their 
effect  on  plant  materials  used. 

Ryan,  John  J. 
1976.  Design  considerations  in  the  selection 
of  cultivars  for  metropolitan  highways,  hi 
Better  trees  for  metropolitan  landscapes  sym- 

posium proceedings,  USDA  For.  Serv.  Gen. 
Tech.  Rep.  NE-22:  143-148. 

The  role  of  the  highway  landscape  designer  in 
developing  appropriate  plans  for  tree  planting 
along  metropolitan  highways  is  discussed.  The 
need  to  determine  design  objectives  for  each 
project  is  emphasized,  and  the  design  and  visual 
considerations  that  must  be  taken  in  account  for 
such  a  determination  are  explored. 

Sabrosky,  Curtis  W.,  and  Richard  C.  Reardon. 
1976.  Tachinid  parasites  of  the  gypsy  moth, 
Lymantria  dispar,  with  keys  to  adults  and 
puparia.  Entomol.  Soc.  Am.  Misc.  Publ.  10(2): 126  p. 

Comprehensive  identification  keys  to  the  adults 
and  puparia  of  the  flies  of  the  family  Tachinidae 
that  prey  on  the  gypsy  moth.  Descriptions  of  34 
species  are  given,  with  concise  summaries  of 
their  distributions,  taxonomy,  immature  stages, 

33 



biology,  and  hosts,  and  histories  as  parasites  of 
the  gypsy  moth,  especially  in  North  America. 
Also  brief  notes  on  47  species  that  are  minor  or 
incidental  parasites  of  the  gypsy  moth. 

Safford,  L.  0. 
1976.  Seasonal  variation  in  the  growth  and 
nutrient  content  of  yellow  birch  replace- 

ment roots.  Plant  And  Soil  44(2):  439-444. 

Sanderson,  H.  Reed,  William  M.  Healy,  James 
C.  Pack,  John  D.  Gill,  and  Jack  W.  Thomas. 

1976.  Gray  squirrel  habitat  and  nest-tree 
preference.  Southeast  Assoc.  Game  &  Fish 
Comm.  Annu.   Conf.  Proc.  29:  609-616.  St. 
Louis,  Mo. 

Among  seven  forest  types  in  West  Virginia, 
mixed  hardwoods,  white  oak/red  oak/hickory, 
and  chestnut  oak  were  most  important  for  gray 

squirrels.  In  these  types  the  three  most  abun- 
dant tree  species,  all  oaks,  had  75  percent  of  the 

nests  and  54  percent  of  the  leafnests.  Squirrels 
preferred  chestnut  snags  and  sugar  maples  for 

nest  dens;  hickories,  yellow-poplar,  and  maples 
for  leafnests.  Diversity  of  tree  species  should  be 
maintained  to  provide  dens  and  mast. 

Santamour,  Frank  S.,  Jr. 
1976a.  Breeding  and  selecting  better  trees 
for  metropolitan  landscapes.  In  Better  trees 
for    metropolitan    landscapes    symposium 
proceedings.   USDA  For.   Serv.   Gen.  Tech. 

Rep.  NE-22:  1-8. 
The  development  of  superior  trees  for  planting 
in  metropolitan  areas  is  in  its  infancy.  Although 
many  of  the  techniques  and  methods  of  plant 
breeding  for  other  crops  can  be  adapted  to  this 
endeavor,  there  are  certain  special  features  that 
influence  the  successful  production  of  better 
trees  for  people.  Some  of  the  problems  and 
prospects  of  developing  better  trees  are  dis- 

cussed— with  emphasis  on  diversity  within  and 
among  species,  the  consequences  of  clonal  uni- 

formity,  adaptability  (to  climatic  conditions, 
pests,  stresses,  and  successful  nursery  culture), 

"personality",  and  reliability  of  plant  materials. 

Santamour,  Frank  S.,  Jr. 
1976b.  Perspectives  on  improvement 
strategies  for  metropolitan  trees.  In  Better 
trees  for  metropolitan  landscapes  symposium 
proceedings.  USDA  For.  Serv.  Gen.  Tech. 
Rep.  NE-22:  215-220. 

I 
The  goals  of  tree  improvement  may  vary  con- 

siderably, depending  on  the  genus  or  species  un- 
der study.  Maximum  improvement  can  be 

achieved  only  by  an  adequate  knowledge  of  the 
variability  present  in  the  gene  pool,  whether  the 
pool  is  restricted  to  a  single  species  or  all  species 
of  a  fairly  large  genus.  Bizarre  or  atypical  trees, 
although  often  regarded  as  ornamental,  cannot 
be  considered  as  significant  goals  of  a  scientific 
breeding  and  selection  program.  On  the  other 
hand,  trees  that  produce  no  fruit  or  seed  may  be 
highly  desirable  in  a  metropolitan  environment. 

Schuler,  Albert  T.,  and  J.  C.  Meadows 
1975.  Planning  resource  use  on  national 
forests  to  achieve  multiple  objectives.  J.  En- 

viron. Manage.  3(4):  351-356. 
Management  of  forests  for  multiple  objectives 
presents  unique  problems  to  the  forest 
manager.  This  paper  describes  a  study  of  an 
attempt  to  apply  goal  programming  to  allocate 
10,641  acres  to  eight  alternative  uses  in  order  to 
meet  a  set  of  prescribed  goals.  The  model  proved 
useful  in  providing  important  insights  into 
trade-offs  among  goals  and  among  the  various 
levels  of  given  goals. 

Seliga,  T.  A.,  and  L.  S.  Dochinger. 
1976.  First   International   Symposium   on 
Acid   Precipitation    and    the    Forest     i 

Ecosystem.   Int.  J.  Environ.  Stud.  8  (4):  303-     | 
306.  ( 

An  overall  summary  cf  the  symposium  held  12-  ( 
15  May  1975  at  Ohio  State  University,  Colum-  j 
bus.  In  digesting  the  many  papers  presented,  j 
the  authors  discuss  the  Scandinavian  experience  | 
with  acid  precipitation;  the  atmospheric 

chemistry  and  transport  of  precipitation;  effect  ' 
on  aquatic  ecosystems;  and  effects  on  forest  ! 
soils  and  forest  vegetation.  { 

I 

*Seliskar,  Carl  E.  j 
1976.  Mycoplasmalike  organism  found  in  | 
the  phloem  of  bunch-diseased  walnuts.  For.  j 
Sci.  22:  144-148.  | 

Walnut  bunch  is  a  yellows-type  of  witches'-      j 
broom    disease    occurring    on    Japanese,      j 
Manchurian,  English,  native  black  walnut,  and 
butternut.  An  electron-microscope  study  of  the      | 
phloem  tissure  of  walnut  revealed  the  presence 

of  a  mycoplasmalike  organism  (MLO)  in  dis- 
eased but  not  in  healthy  leaf  and  stem  phloem 

cells.  The  MLO  are  pleomorphic,  vary  in  length 
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from  150  to  1000  nm,  and  are  enclosed  in  a 
plastic  trilaminar  unit  membrane.  Spherical  or 
)val  shapes  predominate,  but  tubular  forms 
A'ere  also  evident  near  sieve  plates.  Some  sec- 
ions  clearly  showed  the  presence  of  ribosome- 
md  DNA-like  material  within  MLO  cells. 

'Sendak,  Paul  E. 
1976.  Marketing  and  marketing  research  in 
the  maple  products  industry.  Natl.  Maple 

Syrup  Dig.  15(1):  16-17. 
i^arketing  and  marketing  research  are  defined 
jmd  discussed  in  relation  to  the  maple  industry, 

'he  maple  products  marketer  should  set  specific 
narketing  goals,  then  choose  the  most  efficient 
curse  of  action  to  attain  these  goals.  The  role  of 
narketing  research  is  to  provide  information  to 
nable  management  to  make  a  more  intelligent 
hoice  for  action. 

haw,  Samuel  P.,  and  David  A.  Gansner. 
1975.   Incentives   to   enhance   timber   and 
wildlife   management   on  private  forest 
lands.  North  Am.  Wildl.  and  Nat.  Resour. 

Conf.  Trans.  40:  177-185. 
rivate  woodland  owners  are  not  motivated  or 
ble   to   make   the   investments   necessary   to 
rovide  adequate  supplies  of  timber  or  wildlife. 
icentives   offer   a   legitimate   and  promising 
leans  for  getting  them  to  take  action.  This 
aper  discusses  the  important  role  of  private 
oodland  owners  as  suppliers  of  timber  and 
ildlife.  It  also  presents  a  practical  method  for 
ariving  fair  incentive  payments  for  timber  and 

ildlife  practices  and  demonstrates  its  applica- 
on. 

Shields,  Kathleen  Stone. 
1976.    The    development    of   Blepharipa 
pratensis  and  its  histopathological  effects 

on  the  gypsy  moth,  Lymantria  dispar.  En- 
tomol.  Soc.  Am.  Ann.  69:  667-670,  illus. 
Jephanpa  pratensis  eggs,  consumed  by  gypsy 
;  oth  larvae,  hatched  by  the  time  they  entered 
lie  midgut.  Maggots  penetrated  the  gut  into  the 

!»    hmocoel  and  20  hours  after  ingestion  were  es- 
Iblished  within  an  intersegmental  muscle  of 

li    ̂ (6  gypsy   moth    larva.   Histological   sections 
"    liade  at  various  stages  of  infection  showed  a 

(adual  transition  in  the  muscle,  characterized 
t    If  cell  proliferation  and  nuclear  and  cellular 
ft    ifpertrophy. 

*Shigo,  Alex  L. 
1976a.  Compartmentalization  of  discolored 
and   decayed   wood   in   trees.    Material   u. 

Organismen  3:  221-226. 
An    expanded   concept   of   decay    in    trees    is 
described.  Trees  are  compartmented  perennial 

plants  that  wall-off  or  compartmentalize  in- 
jured   and    infected    tissues    associated    with 

wounds.    Details    on    anatomy    of   tree    com- 
partments are  given.  How  trees  compartmen- 

talize injured  and  infected  tissues  is  discussed. 

*Shigo,  Alex  L. 
1976b.  Mineral  stain.  North.  Logger  24(8): 
18-19. 

There  is  still  confusion  about  what  mineral 
stain  is.  Mineral  stain  is  discolored  wood 
associated  with  wounds.  The  common  types  of 
wounds  that  initiate  the  processes  that  result  in 
mineral  stains  are  discussed.  In  sugar  maple, 
wounds  made  by  sugar  maple  borers  and 
yellow-bellied  sapsuckers  are  the  major  types 
that  result  in  mineral  streaks. 

*Shigo,  Alex  L. 
1976c.    Microorganisms    isolated    from 
wounds  inflicted  on  red  maple,  paper  birch, 
American  beech,  and  red  oak  in  winter, 
summer,  and  autumn.  Phytopathology  66: 
599-563,  illus. 

Fungi   isolated   most  frequently  from   winter 
wounds   were  Cytospora  spp.,   from   summer 
wounds  Ceratocystis  spp.,  and  from  autumn 
wounds  Phialophora  spp.  Bacteria  were  isolated 
frequently  from  summer  and  autumn  wounds, 
but  seldom  from  winter  wounds.  Bacteria  and 
nonhymenomycetous    fungi    were    the    only 
microorganisms  isolated  from  recently  inflicted 
wounds.  The  first  microorganisms  to  invade 
wounds   inflicted  at  different  seasons  in  the 
northeastern  USA  are  different  and  the  time 

before  Hymenomycetes  are  isolated  also  differs 
for  wounds  inflicted  at  different  times  of  year. 

Shigo,  Alex  L. 
1976d.  Communication  of  knowledge  and 
needs  between  researcher  and  ar- 

boriculturist. J.  Arboric.  2(11):  206-208. 
Research  has  produced  a  wealth  of  knowledge 
about  trees,  but  not  much  of  it  reaches  the  peo- 

ple who  need  it  and  can  use  it.  Some  possible 
reasons  for  this  are  discussed,  and  the  need  for 
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improving  communication  between  researcher 
and  arboriculturist  is  emphasized. 

♦Shortle,  W.  C,  and  E.  B.  Cowling. 
1976.  Development  of  discoloration, 
microorganisms,  and  decay  in  living 
sweetgum  and  yellow-poplar  trees.  Org.  u. 
Holz.  3:  213-220. 

Patterns  of  development  of  discoloration,  decay, 
and  microorganisms  were  studied  in  165  natural- 

ly and  experimentally  wounded  sweetgum  {Li- 
quidambar  styraciflua  L.)  and  yellow-poplar 
(Liriodendron  tulipifera  L.)  trees.  Yellow-poplar 
trees  formed  heartwood;  sweetgum  trees  did 
not.  Both  species  formed  discolored  wood  which 
became  compartmentalized  by  a  barrier  zone  of 
abnormal  tissue  formed  after  wounding.  Sparse 

populations  of  bacteria  and  small-spored  fungi 
were  found  in  normal  sapwood.  Increases  in 
these  populations  occurred  after  wood  became 
discolored.  Some  decay  fungi  induced  discolora- 

tion of  live  sapwood  in  vitro;  small-spored  fungi 
did  not. 

♦Smith,  H.  Clay,  Robert  L.  Rosier,  and  K.  P. 
Hammack. 

1976.  Reproduction  12  years  after  seed-tree 
harvest  cutting  in  Appalachian  hardwoods. 

USDA  For.  Serv.  Res.  Pap.  NE-350.  11  p.,  il- 
lus. 

Status  of  woody  reproduction  12  years  after  a 
seed-tree  harvest  cutting  was  evaluated  on  three 
central  Appalachian  hardwood  sites  in  West 

Virginia.  Data  studied  include  species  composi- 
tion; size,  number,  and  distribution  of  repro- 

duction; stem  quality;  effects  of  early  cultural 
treatments;  and  influence  of  grapevines. 

Smith,  Harvey  R.,  and  Peter  A.  Jordan. 
1976.  An  exploited  population  of  muskrats 
with  unusual  biomass,  productivity,  and 
body    size.    Conn.   Dep.   Environ.   Protect., 
State  Geol.  and  Nat.  Hist.  Surv.  Rep.  Invest. 
7.  16  p.,  illus. 

The  muskrat  (Ondatra  zibethicus)  population  of 
an  estuarine  river  at  New  Haven,  Conn.,  is  well 

above  average  in  density,  body  size,  and  stabili- 
ty. Despite  pollution  and  disruption  of  their 

aquatic  surroundings  and  continual  exploitation 
by  trapping,  these  muskrats  show  fall  densities 
of  23/hectare     (ha)  or  within  their  preferred 
habit    where    cattail    (Typha    litifolia)    pre- 

dominates,   38/ha.    Biomass    maximum    ap- 

proaches 52  kg/ha.  The  relationship  between 
trapping  pressure  and  population  structure  is 
examined,  and  factors  underlying  long-term 
stability  in  this  taxonomically  simple  system 
are  discussed. 

Smith,  Joseph  H.,  and  James  H.  Patric. 
1976.  Skyline  cable  logging.  Wonderful  W. 

Va.  40(9):  23-24,  illus. 
This  brief  article  is  intended  to  inform  readers 
in  the  central  Appalachian  Region  of  current 
research  aimed  at  reducing  some  of  the  en- 

vironmental impacts  of  logging.  It  reviews  some 
problems  associated  with  conventional 
harvesting  systems  and  describes  a  skyline 
system  now  being  tested  at  the  Fernow  Ex- 

perimental Forest. 

Smith,  William  H.,  and  Leon  S.  Dochinger. 
1976a.  Capability  of  metropolitan  trees  to 
reduce   atmospheric   contaminants.   In 
Better  trees  for  metropolitan  landscapes  sym- 

posium proceedings.  USDA  For.  Serv.  Gen. 

Tech.  Rep.  NE-22:  49-59. 
The  most  damaging  levels  of  air  pollution  are 
reached  in  industrial  and  urban  areas.  At- 

mospheric contaminants  in  metropolitan  areas 
include  both  particulate  and  gaseous  pollutants. 
Since  trees  have  evolved  in  the  presence  of 
numerous  materials  presently  considered  air 

pollutants,  and  since  trees  are  frequently  abun- 
dant in  urban  areas,  it  has  been  speculated  that 

trees  may  function  as  effective  sinks  for  trace 
contaminants.  Mechanisms  for  removing  par-  < 
ticulate  matter  may  include  sedimentation  onto 
tree  surfaces,  impaction  on  tree  surfaces,  and 

precipitation  transfer  to  tree  surfaces.  ■ 
Mechanisms  for  gaseous  removal  by  trees  may 

include  uptake  via  plant  pores  and  surface  ad- 
sorption. Sufficient  potential  for  this  sink  func- 

tion is  indicated  to  justify  consideration  of  this 
amenity  function  in  tree  selection  and  breeding 
programs  for  metropolitan  trees. 

Smith,  W.  H.,  and  L.  S.  Dochinger. 
1976b.  Evaluation  and  ranking  of  research 
priorities.  In  Air  pollution  and  metropolitan 

woody  vegetation,  p.  53-54.  USDA  For.  Serv. 
Pinchot  Inst.  Environ.  For.  Stud. 

This   report  provides  a  program  of  research 
designed   to   achieve   an    acceptable   level  of 
clarification    and    understanding   of  the 

relationships  between  air  pollution  and  woody  t 

fl 
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plants  in  the  metropolitan  Northeast.  Priority 
ratings  are  offered  for  the  various  research 
studies  proposed. 

Solomon,  Dale  S.,  and  Alex  L.  Shigo. 
1976.  Discoloration  and  decay  associated 
with  pruning  wounds  on  yellow  birch.  For. 
Sci.  22:  301-392,  illus. 

Vertical  extension  of  discolored  wood  associated 

vith  8-year-old  pruning  wounds  on  yellow  birch 
;  ivas    shown    by    regression    analysis    to    be 
iignificantly  associated  with  wound  size.  All 
olumns  of  discolored   wood  were  associated 

v'ith  wounds  and  were  confined  to  the  tissues 
iresent  when  the  trees  were  pruned.  There  were 
0  significant  relationships  between  presence  or 

jbsence  of  Hymenomycetes  associated  with 
lecay  and  time  of  closure  or  size  of  wound. 

iSowa,  Edward  A.,  and  Walter  H.  Davidson. 
1  1976.  A  new  cover  crop  for  spoil  banks. 

Pa.  Farmer  194(1):  132-133,  illus. 
v^eeping  lovegrass  was  sown  with  birdsfoot 
'efoil  and  Ky-31  tall  fescue  and  tested  for 

J  ijroviding  quick  cover  on  anthracite  strip-mine 
•>    poil    in    Pennsylvania.    Fertilization    of   the 

Dedings  with  N-P-K  in  all  possible  com- 
i  inations  also  was  evaluated.  Weeping  lovegrass 
;    rovided  quick  cover  in  all  fertilizer  treatments, 

at  growth  was  best  in  the  fertilizer  treatments 

:  pt  included  nitrogen.  Growth  of  birdsfoot 
::    lefoil  was  enhanced  most  by  phosphorus  fer- 

lizer.  Without  fertilizer,  vegetative  cover  was 
iiarse. 

,,    l;einer,  Kim  C,  Henry  D.  Gerhold. 
1976.  Testing  and  evaluating  new  trees  for 
metropolitan  landscapes.  In  Better  trees  for 
metropolitan  landscapes  symposium 
proceedings.  USDA  For.  Serv.  Gen.  Tech. 
Rep.  NE-22:  227-234. 

1  the  landscape-tree  industry,  genetic  variation 
iiong  species,  clones,  and  other  genetic  units  is 
TDst  commonly  exploited  for  improvements  in 

iK   s'pearance  traits.  The  relatively  little  known  of 
%   gpetic  differences  in  performance  traits  comes 
>   fjm  the  personal  experiences  of  arborists  and 

hjrticulturists.  Further  genetic  improvements 
jsji  iijthe  ability  of  trees  to  survive  in  urban  en- 
jtf   vfonments  require  the  use  of  systematic  and 
((    sitistically  sound  procedures  of  testing  and 
t  ealuation.    Some    fundamental    principles   of 

titing  and  evaluation  are  reviewed.  If  selec- 

tions are  to  be  used  in  urban  localities,  it  is  im- 
portant that  they  be  tested  in  those  situations, 

unless  clone-environment  interaction  is  likely  to 
be  small  for  the  traits,  trees,  and  sites  in  ques- 

tion. A  plan  is  outlined  for  coordination  of  the 
respective  activities  of  research  institution, 
nurseryman,  and  arborist  in  establishing  test 

plantations. 

Stern,  E.  George. 

1975.  Aspen  pallets  with  2-1/4",  2-1/2",  and 
2-3/4"  wide  stringers  and  aspen  pallets 
with  oak  stringers  and  leading  edge 
deckboards.  Va.  Polytech.  Inst,  and  State 
Univ.  Wood  Constr.  Lab.  Pallet  and  Container 
Res.  Cent.  Publ.  135.  32  p. 

Aspen  and  aspen-oak  pallets  were  tested  for 
static  stiffness,  load-carrying  capacity,  and  im- 

pact rigidity.  It  was  found  that  aspen  and  aspen- 
oak  pallets  could  be  designed  and  constructed 
that  would  perform  better  than  similar  oak 

paljets  previously  tested  for  stiffness  and  rigidi- 
ty.' Consequently,  it  appears  to  be  justified  to 

use  a  number  of  light  wood  species  for  the 
assembly  of  warehouse  and  exchange  pallets, 

for  which  these  species  were  previously  con- 
sidered not  suitable. 

Stern,  E.  George. 
1976.  Performance  of  pallet  nails  and 
staples    in   22    southern   hardwoods.    Va. 
Polytech.  Inst,  and  State  Univ.  Wood  Res.  and 
Wood  Constr.  Lab.  Pallet  and  Container  Res. 
Cent.  Publ.  145.  20  p. 

The  effectiveness  of  pointless,  helically  threaded, 
hardened-steel,  3  by  0.120-inch  pallet  nails 
with  umbrella  heads  and  2-1/2-inch,  15-gauge, 
7/16-inch  crown,  plastic-coated  pallet  staples  in 
22  hardwoods  grown  on  southern  pine  sites  was 
determined  on  the  basis  of  tests  on  522  joints. 

Specific  average  performance  values  were  de- 
rived from  the  test  data  for  the  tested  joints 

made  of,  and  representative  for,  these  22  hard- 
wood species. 

Stern,  E.  George,  and  Walter  B.  Wallin. 
1976.  Comparative  performance  of  southern 
pine  pallets.  Va.  Polytech.  Inst,  and  State 
Univ.  Wood  Res.  Wood  Constr.  Lab.  Pallet 
and  Container  Res.  Cent.  Publ.  141.  36  p. 

Southern  pine  pallets,  produced  in  accordance 
with   the   proposed   Grocery   Pallet   Council 

specifications,  were  used  in  commercial  ship- 
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ping  moves  and  then  laboratory  tested  to  deter- 
mine the  influence  of  specific  grading  defects  on 

pallet  performance.  White  rot,  decay,  large 
knots,  and  steep  cross-grain  as  observed  in  the 
pallet  stringers  caused  the  greatest  reduction  in 
stiffness  and  flexural  strength;  while  the 
observed  brown  rot  in  the  stringers  was  also  an 
influential  strength-reducing  factor.  On  the 
other  hand,  the  low-density  criterion  for 
southern  pine  stringers  was  found  to  be  too 
stringent,  since  fewer  than  six  annual  rings  per 
inch  were  of  no  adverse  influence  on  pallet 
stiffness  and  flexural  strength. 

*Thomas,  Jack  Ward,  John  D.  Gill,  James  C. 
Pack,  William  M.  Healy,  and  H.  Reed  Sander- 
son. 

1976.  Influence  of  forestland  characteristics 
on  spatial  distribution  of  hunters.  J.  Wildl. 

Manage.  40:  500-506. 
Effects  of  17  accessibility,  cover,  relief,  and 
game  variables  on  hunter  distributions  were 
determined  from  hunter-interview  data.  All 
variables  accounted  for  33  to  44  percent  of  the 
variation  among  visits  by  3  kinds  of  hunters  to 
contiguous  65-ha  blocks  of  land.  The  most  im- 

portant variables  were:  proximity  to  trails, 
camping  or  parking  sites,  wildlife  clearings,  or 
roads;  public-land  access,  and  game  seen.  The 
findings  suggest  limits  to  the  effectiveness  of 
management  alternatives,  and  that  hunters 
were  strongly  influenced  by  factors  other  than 

site  characteristics  or  game-seeking  efficiency. 

Townsend,  Alden  M. 
1976.  Selection  and  breeding  of  maples  for 
urban  areas.  In  Better  trees  for  metropolitan 
landscapes  symposium  proceedings.  USDA 
For.  Serv.  Gen.  Tech.  Rep.  NE-22:  195-202. 

Among  its  approximately  150  species,  the  genus 
Acer  offers  diversity  in  size,  form,  color,  and 
adaptability.  Genetic  improvement  of  maples 
for  urban  environments  will  require  studies  of 

intraspecific  variation,  interspecific  hybridiza- 
tion, and  tolerance  to  Verticillium  wilt  and  en- 

vironmental stresses.   Breeding  and  selection 
with  small  exotic  maples  has  been  neglected,  yet 
might  rapidly  yield  improved  cultivars  of  high 
value  for  urban  plantings. 

*Trimble,  George  R.,  Jr.,  and  H.  Clay  Smith. 
1976.  Stand  structure  and  stocking  control 

in  Appalachian  mixed  hardwoods.  USDA 
Forest  Serv.  Res.  Pap.  NE-340.  10  p.,  illus. 

Uneven-aged  management,  using  a  "q"  techni- 
que for  structure  control,  is  discussed  for  Ap- 

palachian mixed  hardwoods.  The  success  in  at- 
taining stand  structure  goals  with  periodic 

selection  cuts  was  evaluated.  For  successful  con- 
trol of  stand  structure,  reasonable  guidelines 

must  be  used  for  choosing  maximum  size  trees, 

residual  basal  area,  and  a  "q"  that  is  applicable 
to  the  tree  species  and  stand  conditions.  Future 
stands  will  contain  mainly  tolerant  species  that 
produce  lower  volumes  per  acre  than  those 
presently  composing  the  overstory. 

♦Trimble,  G.  R.,  Jr.,  and  E.  H.  Tryon. 
1976a.   Grapevine  control  in  young  even- 
aged  hardwood  stands.  North.  Logger  24(9): 
12,  13,  illus. 

The  objective  of  this  study  was  to  determine 
how   stand    age   and   tree   height   affect   the 
regrowth  of  severed  grapevines  into  the  crowns 
of  thinned  and  unthinned  stands  of  young  even- 
aged  hardwoods  on  good  sites.  From  the  results 
of  this  study  we  concluded  that  grapevines  can 
be  eliminated  by  cutting  them  in  stands  as 
young  as  12  years  old  and  out  of  crop  trees  25 
feet  tall  (or  perhaps  even  shorter)  under  both 
thinned  and  unthinned  conditions. 

Trimble,  George  R.,  Jr.,  and  Earl  H.  Tryon. 
1976b.    Grapevine   control   in   even-aged 
hardwood  stands.  W.  Va.  Univ.  W.  Va.  For. 

Notes  6:  12-14,  illus.  Morgantown. 
Wild  grapevines  often  cause  severe  damage  to 
trees  in  Appalachian  hardwood  stands.  A  studyn 

for  controlling  grapevines  was  made  on  two  un- 
managed  well-stocked  hardwood  stands  of  large*! 
sawtimber-size  trees  on  an  excellent  site  on  thei 

Fernow  Experimental  Forest  near  Parsons,  W.' 
Va.  Vines  were  cut  near  ground  level  in  an  effort 
to    kill    the    grapevines    and    reduce    stumpn 
sprouting.   Results   indicated   that  grapevines^ 
should  be  cut  in  mature  stands  3  to  4  years 

before  harvest  to  prevent  damage  to  future- 
stands  from  grapevines. 

♦Valentine,  Harry  T.,  Carlton  M.  Newton,  andi 
Robert  L.  Talerico.  ' 

1976.    Compatible    systems    and    decision 

models  for  pest  management.  Environ.  En-  \ 
tomol.  5:  891-900,  illus.  ! 
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A  decision-tree  approach  is  described  as  one  way 
to  select  the  best  available  control-treatment 
alternative  to  suppress  a  forest  insect  pest.  A 
systems  model  consisting  of  a  set  of  differential 
equations  is  described  as  a  way  to  organize 
available  information  and  notions  about  the 

pest-host  system  into  a  format  that  will  aid  the 
example  of  one  potential  use  for  decision  trees 
and  compatible  systems  models. 

*Vogel,  Willis  G. 
[1976]  Requirements  and  use  of  fertilizer, 
lime,  and  mulch  for  vegetating  acid  mine 
spoils.  Natl.  Coal  Assoc.  Surface  Mining  and 

Reclam.  Symp.    3  (vol.  2):  152-170. 
Mulch,  in  addition  to  lime  and  N  and  P  fer- 

tilizers, was  required  for  successful  establish- 
ment of  grasses  and  legumes  seeded  on  extreme- 

ly acid  spoils  (pH  2.2  to  3.5)  in  eastern  Ken- 
tucky. With  only  lime  and  fertilizer,  a  sparse 

vegetative    cover    (mostly    grass)    became   es- 
Eablished;  but  where  a  mulch  of  shredded  bark 
tlso  was  applied,  a  good  cover  of  grasses  and 
egumes  was  established.  The  plants  were 
rooted  only  in  the  layer  of  spoil  into  which  the 

,  iime  had  been  incorporated  (2  to  4  inches  deep). 
i;  jrhe  mulch  reduced  evaporation  and  maintained 

moisture  in  this  rooting  zone. 

iVagar,  J.  Alan. 
1976a.    Achieving   effectiveness   in   en- 

vironmental interpretation.  In  South.  States 
Recreation  Res.  Appl.  Workshop  Proc.  USDA 
For.  Serv.  Gen.  Tech.  Rep.  SE-9:  90-105. 

To   contribute    fully   to   sustained    resource 
)enefits,    interpretation    needs    support   for 
ecruiting  and  retaining  top-flight  interpreters 
nd  for  research  in  interpretation.  Summaries 
f  existing  knowledge  and  new  studies  show 

hat  interpreters'  effectiveness  can  be  improved 
ly   (1)   defining  clear  objectives,   (2)   using 
ttention-holding  techniques,  and  (3)  evaluating 
he  extent  to  which  objectives  are  achieved. 

Vagar,  J.  Alan. 

1976b.  Land-use  planning:  a  view  ft-om 
lolland.  J.  For.  74:  13-17,  illus. 
articipation  in  a  Dutch  planning  study 
aggested  that  public  resource  decisions  require 

1^  jiput  from  at  least  five  groups:  diverse 
pecialists,  interest  groups,  analysts,  plan 
juilders,  and  decision-makers.  Integrating  these 
iputs  requires  emphasizing  meanings  rather 

than  details,  careful  distinction  between  facts 
and  values,  and  a  defensible  hierarchy  of  values. 
A  computer  mapping  technique  for  identifying 
and  defining  alternatives  is  described. 

Wallin,  Walter  B.  and  E.  George  Stern. 
1976a.  Eucalyptus  warehouse  and  exchange 
pallets.  Va.  Polytech.  Inst,  and  State  Univ. 
Wood  Res.  and  Wood  Constr.  Lab.  Pallet  and 
Container  Res.  Cent.  Publ.  147.  30  p. 

Eucalyptus  saligna  pallet  shook  from  Hawaii 
was  assembled  into  nailed  and  stapled  ware- 

house   and    exchange   pallets   and    laboratory 
tested  for  their  static  stiffness,  load-carrying 
capacity,  and  impact  rigidity.  On  the  basis  of 
these  tests,  it  appears  that  eucalyptus  pallets 
can  perform  satisfactorily  as  warehouse  and  ex- 

change pallets  and  in  a  manner  which  is  at  least 
equivalent  to  that  of  similar  pallets  made  of 
other  acceptable  wood  species. 

Wallin,  Walter  B.,  and  E.  George  Stern. 
1976b.    Comparative    performance    of 
southern   pine    pallets.    Part    II.    Va. 
Polytech.  Inst,  and  State  Univ.  Wood  Res. 
and  Wood  Constr.  Lab.  Pallet  and  container 
Res.  Cent.  Publ.  142.  20  p. 

Based  on  a  sample  of  60  southern  pine  pallets 
purchased,  produced,  and  used  commercially  in 
a  severe  handling  environment  for  16  one-way 
trips,  it  was  found  that  the  pallets  performed  as 
predicted.  The  expected  average  economic  life  is 
60  one-way  uses  and  the  expected  average  cost 
per  use  is  $0.18. 

*Wargo,  Philip  M. 
1976.  Variation  of  starch  content  among 
and  within  roots  of  red  and  white  oak  trees. 

For.  Sci.  22:  468-471,  illus. 
The  variation  of  starch  content  within  and 
among  roots  of  red  and  white  oak  trees  was 
determined  by  chemical  extraction  and  es- 

timated visually.  Differences  in  starch  content 
among  roots  of  the  same  tree  as  determined  by 
chemical  extraction  were  small,  provided  the 
samples  were  taken  at  points  of  similar 
diameter.  Starch  content  within  roots  varied  in- 

versely with  root  diameter.  As  root  diameter 
decreased,  the  proportion  of  ray  tissue  to  woody 

tissue  per  unit  area  increased,  resulting  in  a  cor- 
responding increase  in  starch  content.  Use  of  a 

visual  histochemical  technique  eliminated  the 
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diameter  factor  because  judgments  were  based 
on  starch  stored  in  the  ray  tissue  only. 

♦Wartluft,  Jeffrey  L. 
1976.  A  suggested  glossary  of  terms  and 
standards  for  measuring  wood  and  bark 
mill  residues.  USDA  For.  Serv.  Res.  Note 
NE-217.  8  p. 

Current    information    about   wood    and    bark 
residues  lacks  the  consistency  needed  to  enable 
complete  understanding  and  comparison  from 
source  to  source.  To  make  information  about 

wood  and  bark  residues  more  useful  for  produc- 
tion   and    marketing   decisions,    the    Forest 

Products    Marketing   Laboratory   and   the 
Tennessee    Valley    Authority    prepared   this 
glossary  of  terms  and  standards  for  measuring 
wood  and  bark  mill  residues.  The  International 

System  of  Units  (SI)  is  recommended  as  stan- 
dard practice  for  workers  in  this  field.  Related 

conversion  factors  and  principles  for  the  use  of 
SI  are  presented. 

Weidhaas,  John  A.,  Jr. 
1976.  Is  host  resistance  a  practical  goal  for 
control  of  shade-tree  insects?  In  Better  trees 
for    metropolitan    landscapes    symposium 
proceedings.  USDA  For.   Serv.   Gen.  Tech. 
Rep.  NE-22:  127-133. 

Breeding  for  trees  resistant  to  insects  is  an  in- 
triguing but  difficult  possibility.  Some  research 

is  necessary  in  even  determining  that  certain 
trees  possess  resistance  to  specific  insects,  not 
some  form  of  pseudoresistance.  In  view  of  the 
pressure   for   research   on   other   phases   of 
breeding  better  shade  trees,  the  search  for  and 
development  of  insect  resistance  will  be  of  low 
priority.  The  use  of  insecticides  will  continue  in 
the  foreseeable  future  to  have  the  primary  role 
in  controlling  insect  pests  on  shade  trees. 

*Wendel,  G.  W.,  and  Franklin  Cech. 
1976.  Six-year  results  of  a  white  pine  seed- 
source  test  in  West  Virginia.  USDA  For. 
Serv.  Res.  Note  NE-224.  4  p. 

The  best  white  pine  growth  during  a  6-year 
period  in  a  West  Virginia  outplanting  was  ob- 

tained with  seedlings  grown  from  seed  collected 
in   Tennessee,   Georgia,   and   North   Carolina. 

totj 

These  seed  sources  are  recommended  for  plant- 
ings in  West  Virginia. 

Wiant,  Harry  V.,  Jr.,  Joseph  E.  Barnard,  and 
Miguel  A.  Ramirez. 

1976.  Relating  tree  species  to  site  quality  in 
mixed  Appalachian  forests.   W.  Va.  Univ. 

For.  Notes  6:  17-21,  illus. 
The  presence  of  various  tree  species  is  related 
oak  site  index  in  mixed  appalachian  forests. 
Multiple  regression  coefficients  were  developed 
for  predicting  site  index  from  species  presence. 
Regression  models  are  presented  for  eastern, 
western,  and  southern  portions  of  West  Virginia 
as  well  as  for  the  entire  state. 

*Wilson,  Charles  L.,  and  Carl  E.  Seliskar. 
1976.    Mycoplasma-associated   diseases   of)l 
trees.  J.  Arboric.  2(1):  6-12,  illus. 

A  review  of  tree  diseases  that  may  be  caused  by} 
mycoplasmas.    The    symptoms    of    some; 

mycoplasma  associated  diseases  of  trees  are  dis-> 
cussed.  Current  need  for  research  in  this  area  is 

appraised. 
Wolf,  Charles  H.,  and  Jean  W.  Nolley 

1976.    Mechanization    bringing    broad< 
changes  in  makeup  of  labor  force  in  logw 

ging.  For.  Ind.  103(10):  44-46,  illus. 
Employment  in  the  logging  industry  dropped  28 1 
percent  between  1950  and  1970,  while  output  of 
industrial    roundwood    increased    31    percent. 

Today's  loggers  are  older,  better  educated,  and 
more    skilled.    A    large    proportion    are   self- 
employed,  many  work  less  than  a  full  year,  and 
a  substantial  number  have  incomes  below  the 
poverty    level.    Mechanization    of    timber 
harvesting  will  continue  to  affect  the  size  and 
makeup  of  the  labor  force. 

Worley,  David  P. 
1975.     TSI— financial  and  other  benefits. 

Ky.  Gov.  Conf.  For.  Proc.  1975:  23-30. 
Whether  timber-stand-improvement  is  a  good 
investment  or  not  depends  on  the  objectives  to 
be  served.  Timber  per  se  cannot  be  expected  to 
develop  returns  for  everything.  Amenities 
provided  often  result  in  a  lower  expected  return 

than  timber.  On  an  amenity  forest  a  2-  to  4- 
percent  rate  of  return  may  be  excellent. 

«0.S.  GOVERNMENT  PRINTING  OFFICE:  1977-703-078/45 

40 



am 

tyi 

■est! 
lop« 
end 
iten 

roi 





St
at
io
n 

NE
-3
3 

03   bo 

3  2   > 

o  2 

M    3    CO 

a  35  ̂  

4i.  Z  h-.  2 

<->•  r~^  ft) 

iment  
i 

ch
. 
 R
ep
. 

II 

m"3  g 

3"         03 

(t>   _.  en 

»=   S  ST 

*33  JO   >Ti 

o 

;-3
 

"2    C"S 

HI  ̂   T 

C  fD 

X  <
^ 

"o
re
st
 

arby,  F 
lerv.  Gi 

03    C 

O)  •  — 

>-» 

P         o 

j:r.  H3 

^  X 

en    _ 

a;  c 

^  .2 O    X 

3  "O    3- 

•      •->  (TQ 

(— '  C-+    1     ft) 

eastern  
b 

,  
Upper  

D 

D
A
 
 

For.  
S 

^2 

x:  c 

be  0) 

3£ 
a>  (jq 

3   3- 

p  2, 

O'    »  3 

o  ̂   g  c« ■    (—1     p 

ft)  S,  o  o 

3  3-3  3 

.     »<;    g 

.1  
tne  

iNorth 

or.  
Exp.  

Stn. 

(US 

jc  a  c 
X  o 

°  „>  «s 
-^  -C  U2 

rH                    1 t~-                    1 

"^                    1 
o             1 3    ft) 

—  •  (D 

3    P 

o 

(-2  ts 
a.r   0) 

lO              1 ■^            1 

3-g. 

c'B'. a  rt) 

-•en 

3-         g 

ft)         ?♦ 

•a 

■"  E-2 
,   .            1 

(JQ    JO 

OJ 

t-            1 ■^            1 
c-            1 

Su    3 
3  a 

'z     S" 

z! ^  o  o 

2  &5 

3  o 

1      1 

CO         2 

■     M   a^B   ^M 

  1 M  «M^  ^^^  ^a^m  ^^^m  ^^H 

:      CO 
"   c 

■^ 

3    C    > 

o  2 

ST  3   en 

<t>  n".  3 

ae«  g 

-?3 

Z 

p.  
NE-3 

c3  S5 

OS    !j£) 

„    C >«>■ 

\ 
s 

*-   '5"-'  2 

•        rf    r^   ft 

3-         P 

ft>   ̂   en 

a) 
en  .^ 
(u  -a •.S  3 

5'3  ̂  

o    3  ̂ 

P   S  ST 
■      <J>  3 

Te
ch
. 

11 
03  ̂ - 

O 

5".  3-  <-^ 

S-  H^2 

«^    fD 

s 

X    «   
 "^ 

■^  X 

>^     • D  .— O    X 

'-^  c«  o  "a 

^    at. 
c    o, 

*J*:a 

m  'I  0) 

=  c  b  a 

i§ 
3  "O    3- 
en    ec    —■ 

•      --i  Oq 

(— '  r^-    *<     fO 

^1 

cn«
^ 

+-»  .»-> 
J=  

 
C 

bC  <v 

3-S 

ro  TO 

3    3"
 

c^  <-»■ 

VI 

p  2, 

?  ̂  2  2 

3    P    W 

S  s 
en          r» 

bb  I-    • .—   ai   en 
J2  a  c 

X   o 

o  ̂ >  ts 

03    g. 2 

E  -c  ~
 

c.22-a
 

I— 1 o 

lO 

1 

--•  fD 

3    P 

S^ 

a  fB 

-.en 

TO    S3 

p    3 

3  ati ""  E  -2 
-Yi  o  2 

1 

1 

3  a- 

»3      M CO         o 
5   1 

1 

1 
1 

3    o 
CO     a 



o 

•n 

-i\ 

o 
> 
r 
tD 
C 

Pi         ̂  

S  ̂ 

M 
U 
O 
O 

} 



n  Arfhropoda  and  Air  Pollution 

^y  ITEM 

JAN    10  ]Sli 

CLEMSOP^ 

FOREST  SERVICE  GENERAL  TECHNICAL  REPORT  NE-34 1977 

FOREST  SERVICE.  U.S.  DEPARTMENT  OF  AGRICULTURE NORTHEASTERN  FOREST  EXPERIMENT  STATION 
6816  MARKET  STREET,  UPPER  DARBY  19082 



The   Author 

C.  JOHN  HAY  is  a  research  entomologist  at  the  Delaware  ,  Ohio,  research 
unit  of  the  Northeastern  Forest  Experiment  Station.  He  received  his  B.S. 
and  M.S.  degrees  from  Colorado  State  University  in  1950  and  1975,  both  in 
entomology.  For  20  years  he  conducted  research  on  primary  woodborer  in- 

sects with  the  Central  States  and  Northeastern  Forest  Experiment 

Stations.  In  1973  he  was  reassigned  to  the  station's  project  in  the 
relationship  of  air  pollution  to  forests  of  the  eastern  United  States. 

MANUSCRIPT  RECEIVED  FOR  PUBLICATION  24  JANUARY  1977 

Abstract 

This  bibliography  contains  227  references  on  literature  published 
through  1976  concerning  observations  or  experiments  involving 
Arthropoda  in  association  with  gases  and  particles  that  pollute  the  air. 
References  are  listed  in  three  sections:  review  papers,  laboratory  research, 
and  field  research.  They  are  arranged  by  type  of  air  pollutant:  ozone,  sul- 

fur oxides,  fluorides,  and  other  pollutants.  Each  reference  is  indexed  by 
tree  host  and  arthropod  species. 



Bibliography 
en  Arthropoda  and  Air  Pollution 

by  C.  John  Hay 

INTRODUCTION 

'P  HIS  BIBLIOGRAPHY  lists  literature  pub- 
"■"  lished  through  1976  concerning  observations 
or  experiments  involving  arthropods  in  associa- 

tion with  gases  and  particles  that  pollute  the  air. 
Just  before  the  turn  of  the  century  the  in- 

dustrial age  was  ushered  in  and  air  pollution 
became  a  problem.  But  it  was  not  until  the  fif- 

ties that  scientists  began  to  associate  damaging 
insect  populations  with  air  pollution.  Scientific 
papers  concerning  this  interaction  did  not 
i-appear  in  large  numbers  until  the  late  sixties. 
(Before  1960,  the  small  number  of  published 
papers  concerned  anesthesia  tests  for  honey 
bees  and  the  testing  of  sulfur  dioxide  as  a 

jlfumigant  for  controlling  household  and  grain  in- 
sects. 

References  are  listed  in  three  sections:  review 

papers,  laboratory  research,  and  field  research. 
Review  papers  cite  original  research  by  other 
workers.  Laboratory  and  field  research  is 
reported  in  references  arranged  by  the  type  of 
air  pollutant  discussed.  Papers  dealing  with 
ozone  (O3)  are  listed  first.  In  the  section  on  sulfur 

Dxides,  sulfur  dioxide  (SO2)  is  the  gas  in- 
vestigated in  all  but  a  few  papers.  In  the  section 

of  fluorides,  hydrogen  fluoride  was  used  in  most 

of  the  laboratory  experiments.  Fluorinated 

hydrocarbon  gases,  such  as  Freon  C-318,  were 
investigated  in  a  few  papers.  The  section  on 
other  pollutants  includes  dusts;  particulates, 
such  as  iodine,  arsenic,  selenium,  lead,  and  zinc; 
and  carbon  monoxide  and  nitrous  oxide  gases. 
When  a  paper  reports  both  laboratory  and 

field  work  or  deals  with  more  than  one  type  of 

air  pollutant  it  is  cross-referenced.  When  the  air 
pollutant  is  not  defined  or  the  study  encom- 

passes a  number  of  pollutants  the  paper  is  listed 
under  general.  Here,  work  with  arthropods  in 
relation  to  mixtures  of  gases  and  particles 
(smog,  smoke,  auto  exhaust)  is  reported. 

An  (M)  at  the  end  of  the  reference  means  the 

paper  pertains  to  melanism.  Melanism  is  an  ab- 
normal darkening  of  the  insect's  body  coloring, 

and  air  pollution  has  caused  it  by  evolutionary 
changes.  The  diversity  of  species  should  be  of  in- 

terest to  taxonomists,  especially  specialists  in 
Lepidoptera  and  Coleoptera. 

Dr.  Bernard  Kettlewell's  excellent  423  page 
treatise,  'The  Evolution  of  Melanism"  was 
published  in  1973  by  the  Clarendon  Press  of  Ox- 

ford, England.  The  author  gives  special  atten- 
tion to  industrial  melanism  in  the  Lepidoptera. 

The  initial  sources  of  references  for  citation 

here  were:  Air  Pollution  Abstracts,  Air  Pollu- 



tion  Titles,  Forestry  Abstracts,  Abstracts  of  En- 
tomology, Review  of  Applied  Entomology, 

Bibliography  of  Agriculture,  and  Index  to  the 
Literature  of  American  Economic  Entomology. 
References  cited  in  publications  provided  ad- 

ditional titles. 

The  names  of  periodicals  are  abbreviated  ac- 
cording to  the  Word-Abbreviation  List  of  the 

National  Clearinghouse  for  Periodical  Title  Ab- 
breviations, American  National  Standards 

Institute. 

Since  much  of  the  literature  is  foreign,  some 
references  have  undoubtedly  been  overlooked 
and  therefore  omitted  from  the  bibliography. 
Whenever  a  paper  in  a  foreign  language  has 
been  translated,  this  is  noted  and  the  source  in- 

dicated. If  the  paper  has  not  been  translated  but 
an  abstract  is  available,  that  is  noted. 
The  information  on  the  interaction  of 

arthropods  and  air  pollution  is  intended  to 
stimulate  scientific  interest  in  this  developing 
research  area. 
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Pinus,  Pine  102,  127,  128,  199,  210,  211,  212,  213,  214, 
j  215,  216,  217,  224 
iPinus  contorta  Dougl.,  lodgepole  pine  96 
\Pinus  pinaster  Alton,  maritime  pme  74 
Pinus  ponderosa  Laws.,  ponderosa  pine  15,  79,  98, 
103,  146,  147.  148,  189,  221,  222 
Pinus  strobus  L.,  eastern  white  pine  82,  86,  208 
Pinus  sylvestris  L.,  Scotch  pine  136, 142, 180, 181, 182, 
,  218,  219,  224 
pinus  thunbergii  Parlatore,  Japanese  black  pine.  157 
fseudotsuga  menziesii  (Mirb.)  Franco,  Douglas-fir 
I  79,  207 
Quercus  oak  78,  186 

SPECIES    INDEX 

Arthropods,  General  1,  2,  3,  4,  5,  6,  7,  8,  9,  10,  11,  12, 
16,  17,  32,  74,  75,  76,  77,  79,  80,  82,  83,  84,  87,  88,  89, 
90,  91,  94,  95,  97,  98, 100, 113, 120, 127, 128, 136, 139, 
141,  142,  147,  152,  153,  154,  155,  156,  158,  159,  160, 
161,  162,  163,  170,  172,  175,  176,  177,  178,  179,  180, 
181,  187,  188,  190,  191,  192,  193,  195,  196,  197,  198, 
199,  202,  204,  206,  207,  208,  211,  213,  214,  215,  216, 
217,  219,  220,  223,  224,  227 

A  gall  aphid  225 
Acantholyda  nemoralis  Thorns.,  large  pine  sawfly  213 
Achroia  grisella  (Fabricius),  lesser  wax  moth  28 
Adelges  abietis  (L.),  eastern  spruce  gall  aphid  116, 

117,  203 
Adelges  cooleyi  (Gillette),  Cooley  spruce  gall  aphid  79 
Adelges    (=Dreyfusia    nusslini)    nordmannianae 

(Eckstein),  a  fir  bark  aphid  76,  77 
Adelges  (=Sacchiphantes)  viridis  (Ratz.),  a  conifer 

gall  aphid  77 
Adalia  bipunctata  L.,  two  spotted  lady  beetle  69,  72, 

81,  85,  150,  151,  205 
Adalia  decempunctata  (L.),  a  ladybird  beetle  85 
Agrion  macutatum  Beauvais,  blackwinged  damselfly 121 

Anagasta  kuehniella  (Zeller),  Mediterranean  flour 
moth  26 

Xyhphasia  (=Apamea)  crenata  (Hufnagel),  clouded Bordered  brindle  moth  137 
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Xylophasia  (=Apamea)  monoglypha  (Hufnagel),  dark 
arches  moth  137 

Apis  mellifera  h.,  honey  bee  13,  18,  31,  32,  51,  55,  56, 
57,  66,  68,  92,  93,  99, 101, 104, 105, 106, 108, 110,  111, 
114,  119,  122,  124,  125,  129,  130,  131,  132,  133,  134, 
135,  226 

Attagenus  megatoma  (Fabricius),  black  carpet  beetle 
33,  38 

Bistrni  betularia  L.,  peppered  moth  78,  85,  137,  138, 
143,  144,  145,  149,  164,  165,  166,  167,  168,  169,  170, 
171,  173,  174,  186,  201. 

Bis  ton  cognataria  (Guende),  pepper-and-salt  moth 
156,  200,  201,  209 

Blastethia  turionella  L.,  offshoot  tortricid  77 
Blastophagus  piniperda  (L.),  great  pine  beetle  214 
Bombyx  mori  (L.),  silkworm  14,  34,  35,  41,  42,  43,  48, 
50,  52,  54,  56,  63,  64,  65,  107,  112,  115,  118,  123,  126, 
183,  184,  185 

Catocala  micronympha  Guen^e,  a  noctuid  underwing 
moth  194 

Catocala  minuta  W.  H.  Edwards,  little  underwing 
moth  194 

Charadra  deridens  (Guen^e),  a  pantheine  noctuid 
moth  177 

Chionaspis  pinifoliae  (Fitch),  pine  needle  scale  79 
Choristoneura  lambertiana  (Busck),  sugar  pine  tor- 
trix  96 

Chorotophaga  viridifasciata  (DeGeer),  greenstriped 
grasshopper  21 

Cimex  lectularitis  L.,  bed  bug  26,  30,  38 
Cleora  repandata,  L.,  a  geometrid  moth  171 
Dendroctonus  brevicomis  (LeConte),   western  pine 

beetle  146,  148,  222,  223 
Dendroctonus  ponderosae  Hopkins,  mountain  pine 

beetle  15,  146,  148,  221,  222 
Drosophila  melanogaster  Meigen,  common  vinegar 

fly  20,  22,  40,  44,  45,  46,  47,  53,  71 
Epilachna  varivestis  Mulsant,  Mexican  bean  beetle  58 
Epimecis  hortaria  Fabricius,  tulip  tree  beauty  moth 

156,  200 
Exoteleia  dodecella  L.,  pine  bud  moth  182,  210,  212, 
213 

Gonodontis  bidentata  Clerck,  scalloped  hazel  moth 
78,  137,  140 

Hyphantria  cunea  (Drury),  fall  webworm  60 
Ips  sexdentatus,  (Boerner),  twelve-toothed  pine  bark 

beetle  80 
Lasiocampa  quercus  L.,  oak  eggar  moth  172 
Lepidosaphes  pini  (Maskell),  a  scale  158,  199 
Leptinotarsa  decemlineata  (Say),   Colorado  potato 
beetle  60,  61 

Leucophaea  maderae  (Fabricius),  Madeira  cockroach 

39 

Lymantria  dispar  (L.),  gypsy  moth  59,  60 
Lymantria  monacha  L.,  night  moth  213 
Mamestra  brassicae  L.,  an  army  worm  60 
Mantis  religiosa  L.,  European  mantid  121 
Matsucoccus  secretus  Morrison,  a  basal  scale  79 

Melanoplus   differentialis   (Thomas),   differential 
grassnopper  39 

Musca  domestica  L.,  house  fly  19,  22 
Nauphoeta  cinerea  (Oliver),  a  cockroach  23 
Nuculaspis  califomica  (Coleman),  black  pineleaf  scale 

98,  102,  103 
Ocnerostoma  strobivorum  (Zeller),  a  needle  miner  96 
Oligia  latruncula  (Schiff.),  a  noctuid  moth  189 
Oligia  strigilis  (L.),  a  noctuid  moth  189 
Oligonychus  ununguis  (Jacoby),  spruce  spider  mite 
76,  77,  218 

Oncopeltus  fasciatus  (Dallas),  large  milkweed  bug  29 
Orthosia  gothica  (L.),  Hebrew  character  moth  136 
Oryzaephilus  surinamensis  (L.),   a  stored  product 
cucujid  beetle  25 

Panthea  furcilla  (Packard),  eastern  panthea  moth  176 
Periplaneta  americana  (L.),  American  cockroach  23, 

39 Phigalia  pilosaria    Schiff.    (syn.    pedaria    Fab.)    a 

feometrid  moth  85 ytomyza  ilicis  Curtis,  holly  leafminer  76,  77 
Pissodes  strobi  (Peck),  white  pine  weevil  86 
Plecia  nearctia  (Hardy),  lovebug  70 
Popillia  japonica  Newman,  Japanese  beetle  121 
Pristiphora  abietina  Christ,  small  spruce  sawfly  73 
Rhyacionia  buoliana  (Schiffermuller),  European  pine 
shoot  moth  109 

Scotia  segetum  Den.  and  Schiff.,  turnip  moth  59,  60, 
67 

Setoptus  sp.  an  eriophyid  mite  136 
Sitophilus  granarius  (L.),  granary  weevil  26,  36 
Sitophilns  oryzae  (L.),  rice  weevil  25,  26,  27,  33,  36 
Solenopsis  invicta  (Buren),  red  imported  fire  ant  23 
Stomoxys  calcitrans  (L.),  stable  fly  22 
Tineola  bisselliella  (Hummel),  webbing  clothes  moth 
26 

Trialeurodes  vaporariorum  (Westwood),  greenhouse 
whitefly  24 

Tribolium  castaneum  (Herbst),  red  flour  beetle  26 
Tribolium  confusum  Jacquelin  duVal,  confused  flour 
beetle  27,  33.  36,  37,  38,  49 

Zelleria  haimbachi  Busck,  pine  needle  sheathminer 
96 

Zilla-x-notata  CI.,  a  spider  62 
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ABSTRACT 

Active  wood  decay  at  groundline  in  in-service  utility  poles  can  be 
detected  by  a  skilled  inspector  using: 

1.  A  knowledge  of  basic  patterns  of  decay. 
2.  Recognition  of  obvious  signs  of  decay. 
3.  Proper  interpretation  of  information  obtained  from  a  pulsed-current 

meter— Shigometer®— used  with  various  probes  and  probing  techni- 

ques. 



\^  OOD  DECAY  is  a  major  cause  of  damage 
throughout  the  world  to  in-service  utility 

poles.  Despite  preservative  treatment,  some 
poles  in  service,  especially  the  older  ones, 
develop  decay.  Poles  weakened  by  decay  can  fall 
during  storms  or  while  being  climbed. 

Decay  is  a  condition  of  the  wood.  It  is  the  final 
stage  of  a  long,  complex  deterioration  process 
that  includes  the  activities  of  many  species  of 
microorganisms.  These  microorganisms  digest 
the  walls  of  the  wood  cells;  but  they  do  this  only 
when  temperatures  are  above  freezing,  under 
favorable  conditions  of  moisture  and  air,  and 

when  preservatives  are  either  lacking  or  begin- 
ning to  lose  their  protective  properties. 

Prevention  is  the  best  answer  to  the  decay 
problem.  Prevention  starts  with  the  selection  of 

high-quality,  defect-free  poles,  followed  by  the 
proper  treatment  with  preservatives.  After 
poles  are  placed  in  service,  routine  periodic  in- 

spection is  necessary  to  ensure  that  utility  poles 
are  in  serviceable  condition.  The  earlier  decay  is 
detected,  the  better  the  chances  are  for  refur- 

bishing the  pole,  stalling  decay,  or  minimizing 
the  damage  that  could  occur.  Timely  detection 
of  decay,  coupled  with  on-site  supplementary 
preservative  treatment  of  infected  poles,  can 
arrest  further  deterioration  and  contribute  to 

the  safety,  economy,  and  longevity  of  the  pole. 
Active  decay  at  groundline  in  poles  can  be 

detected  accurately  and  rapidly  during  an  in- 
spection with  these  basic  skills: 

1.  A  knowledge  of  decay  and  common  decay 
patterns  in  poles. 

2.  Recognition  of  common  signs  of  decay;  tools 
such  as  a  Phillips  screwdriver  or  hammer 
may  aid  in  this  operation. 

3.  Proper  interpretation  of  information  ob- 
tained from  a  pulsed-current 

meter— Shigometer®'— used  with  various 
probes  and  probing  techniques. 

'The  Shigometer"  is  a  registered  trademark  for  a  pulsed- 
current  meter  manufactured  by  Northeast  Electronics  Cor- 

j  poration  at  Concord,  New  Hampshire.  The  use  of  trade, 
firm,  or  corporation  names  in  this  publication  is  for  the  in- 

I  formation  and  convenience  of  the  reader,  such  use  does  not 
constitute  endorsement  or  approval  by  the  U.  S.  Department 
of  Agriculture,  the  Forest  Service,  or  Western  Electric  of 
any  product  or  service  to  the  exclusion  of  others  that  may  be 
suitable. 

k 

The  purpose  of  this  paper  is  to  give  the  pole 
inspector  the  information  he  needs  to  detect 
decay  in  utility  poles.  Emphasis  is  placed  on 
proper  use  of  the  Shigometer,  and  on 
photographs  that  can  be  used  for  easy  reference 
in  the  field. 

COMMON   DECAY  AND 
DECAY  PATTERNS 

IN    POLES 

Types  of  wood 
alteration   in  poles 

Types  of  wood  alteration  in  poles 
White  rot. — White  rot  results  from  infection 

by  certain  fungi  that  digest  the  lignin  and 
cellulose  in  the  cell  walls  of  the  wood  at  an  equal 
rate.  This  is  the  most  common  type  of  decay  in 
poles.  As  the  decay  develops,  the  strength  of  the 
wood  is  reduced  greatly. 
Brown  rot. — Brown  rot  results  from  infection 

by  fungi  that  digest  the  cellulose  of  cell  walls 
preferentially,  and  alter  the  lignin  only  slightly. 
Wood  is  weakened  greatly  by  brown  rot,  even  in 
the  early  stages  of  the  process.  Infected  wood 
often  is  brown  and  cube-shaped;  the  decay 
columns  usually  end  abruptly. 

Soft  rof.— Soft  rot  results  from  the  infection 
of  the  middle  layer  of  the  cell  walls  by 
microorganisms  different  from  those  that  cause 
white  rot  and  brown  rot.  Cavities  may  form,  or 
the  middle  layer  may  be  partially  digested; 
wood  altered  by  soft  rot  may  have  a  charred 

appearance. 
Stain. — The  cell  contents  of  the  wood  are 

altered,  usually  by  microorganisms.  A  common 

term  for  this  is  "bluestain".  Stain  usually 
develops  soon  after  trees  are  cut,  and  it  appears 

as  wedge-shaped  blue  or  black  areas  on  the  ex- 
posed ends  of  logs.  The  microorganisms 

associated  with  stain  grow  rapidly  into  the  ray 
cells,  where  there  is  an  abundance  of  materials 
needed  to  support  their  life.  Stain  at  the  outer 
surface  of  fresh  poles  may  be  caused  by  nonliv- 

ing agents  as  a  result  of  oxidation.  Stain  does 
not  reduce  the  strength  of  wood,  but  may  affect 
the  penetration  of  preservatives,  which  could 
affect  the  development  of  decay. 

Bacterial  alteration. — Bacteria   may   attack 



the  pits  of  cells  and  weaken  them.  This  condition 
can  occur  in  logs  placed  in  ponds  for  long 
periods.  The  altered  pits  may  affect  the  penetra- 

tion of  preservatives. 

THE   LIVING  TREE 

The  condition  of  the  wood  in  the  living  tree  at 
the  time  it  was  cut  for  a  pole  is  extremely  impor- 

tant in  determining  whether  decay  will  develop 
rapidly  in  the  pole.  The  wood  in  the  tree  may 
already  be  in  an  early  stage  of  decay,  or  it  may 
already  be  altered  so  that  preservatives  will  not 
penetrate  some  portions  of  the  wood.  Or,  it  may 
be  altered  so  that  moisture  concentrates  rapidly 
in  some  portions  of  the  pole.  The  condition  of  the 
wood  in  the  tree  also  has  a  strong  effect  on  the 
patterns  or  configurations  of  the  decay  that  may 
develop  in  the  pole.  It  is  important  to  remember 
that  the  pole  was  first  a  living  tree. 

Development  of  decay 

An  understanding  of  decay  development  in 
living  trees  is  absolutely  necessary  if  one  hopes 
to  understand  decay  development  in  dead  poles. 

In  trees,  wounds  start  the  processes  that  can 
lead  to  decay.  A  wound  is  any  break  in  the  bark 
that  exposes  injured  xylem,  or  wood,  to  the  air, 
which  is  full  of  fungus  spores  and  bacteria. 
Many  agents  wound  trees;  insects,  birds, 
animals,  storms,  fire,  and,  most  important, 
man.  But  the  most  common  and  often  the  most 
serious  wounds  on  trees  may  go  unnoticed. 
These  are  the  wounds  that  are  caused  by  branch 
death. 

All  trees  have  branches,  and  all  trees  lose 
some  branches  during  their  lifetime.  When  a 
branch  dies,  or  is  torn  off,  or  is  cut  off,  an  open- 

ing into  the  tree  results.  When  the  tree  is 
vigorous,  and  responds  strongly  to  the  wound, 
the  wood-inhabiting  microorganisms  may  not 
invade.  But  when  the  wound  response  is  weak, 
the  microorganisms  may  invade  rapidly. 

The  tree  has  a  unique  system  for  interacting 
with  invading  microorganisms.  Trees  do  not 

"heal"  wounded  tissues.  Heal  means  to  restore 
to  a  previous  healthy  state.  Once  wood  tissues 
are  injured,  they  are  never  repaired,  replaced,  or 
restored  to  their  previous  healthy  state.  Trees 
wall  off,  confine,  or  compartmentalize  injured 
and  invaded  tissues. 

A  highly  compartmented  multiple  perennial 

plant,  a  tree  is  constructed  like  a  battleship 
When  a  battleship  is  hit,  the  damaged  area  is ' 
sealed  off  by  closing  doors— and  the  ship  keeps 
going.  A  tree  has  a  similar  defense  system;  but  a 
tree  forms  a  new  set  of  compartments  every 
year  in  the  new  growth  ring.  This  would  be 
similar  to  a  battleship  being  enveloped  by  a  new 
ship  every  year;  and  each  new  ship  would  have 
its  own  compartments.  When  a  tree  is  wounded, 
the  "doors"  start  closing  around  the  injured 
areas.  This  defense  system  minimizes  the 
number  of  compartments  that  are  invaded.  And 
like  the  ship,  the  tree  keeps  going. 
When  a  tree  is  wounded,  it  reacts.  A  chemical 

barrier  is  formed  around  the  injured  tissues. 
The  tissue  systems  near  the  wound  that 
transport  liquids  are  often  sealed  off  or  plugged. 
In  some  trees  such  as  the  conifers  that  are  used 
for  poles,  resin  floods  and  plugs  the  injured 
areas. 

But  one  of  the  most  spectacular  events  takes 
place  in  the  cambium  around  the  wound.  The  in-i 
jury  triggers  mechanisms  in  the  cambium  that 
produce  altered  cell  types  and  arrangements.  In 
a  sense,  the  cambium  begins  to  form  a  barrier 
wall.  If  the  microorganisms  have  been  able  to 
get  into  the  tree  and  to  invade  the  wounded 
tissues,  they  are  confined  by  the  barrier 
wall— the  "doors"  start  closing.  The  new  wood 
that  continues  to  form  after  the  tree  was 
wounded  is  not  infected  by  the  invading 
microorganisms;  they  are  confined  to  the  tissues 
present  at  the  time  of  wounding,  which  are 
walled  off  or  compartmentalized. 
Whenever  a  branch  dies,  or  is  cut,  there  is  a 

wound  response.  Even  in  winter,  the  chemical 
events  take  place;  when  the  cambium  begins  to 
produce  new  cells  again  in  the  spring,  the 
barrier  wall  will  be  formed. 

From  trees  to  poles 

Why  is  the  knowledge  of  decay  development 
in  trees  necessary  for  an  understanding  of  decay 
in  poles?  Because  the  barriers  of  chemically 
altered  wood  and  the  barriers  of  anatomically 
altered  tissues  set  up  compartments  in  the  tree. 

And  the  tree  will  later  become  a  pole.  The  in- 
jured wood  in  some  compartments  in  the  tree 

may  already  be  infected  by  microorganisms. 
The  wood  in  some  compartments  may  be  so 
flooded  with  resin  that  preservatives  will  not 
penetrate  it.  Tissues  that  have  been  walled  off 
by  the  barrier  zone  and  are  now  harboring 



organisms  attacking  the  living  tree  will  later 
harbor  new  wood  rotters  in  the  dead  pole.  Some 
organisms  may  survive  the  best  preservative 
treatments  and  continue  to  degrade  the  tissues 
walled  off  by  the  barrier  zones. 

In  trees  that  will  be  used  for  poles,  branch 
stubs  will  be  the  most  common  type  of  wound. 
Some  trees  will  also  have  wounds  inflicted  by 
small  animals,  or  wounds  caused  by  fires. 

The  extent  of  the  barrier  wall  and  its  position 
play  an  extremely  important  part  in  the 
patterns  of  defect  that  may  develop  in  poles. 

The  barrier  zone  in  living  trees  has  great  sur- 
vival value  for  the  trees.  But  the  barrier  zones, 

and  the  altered  tissues  within  them,  can  be  the 
cause  of  some  serious  problems  when  trees 
become  poles  and  are  used  for  long  periods. 
The  barrier  zone  is  usually  where  wood 

tissues  will  pull  apart  when  stresses  occur.  The 
partition  that  forms  between  growth  rings  is 
called  ring  shake;  most  ring  shakes  develop 
along  barrier  zones.  Radial  checks  may  form 
from  ring  shakes.  Large  radial  checks  in  poles 
often  start  from  the  inside  and  develop  outward. 
Checks  give  spores,  bacteria,  and  insects  easy 
access  to  the  interior  of  the  pole. 

The  microorganisms  that  attack  wood  in  liv- 
ing trees  usually  die  after  the  tree  is  cut.  Other 

microorganisms  cause  the  decay  that  may 
develop  later  in  the  poles. 

BASIC    PATTERNS 
OF  DECAY   IN   POLES 

internal  decay 

Central.— The  decay  is  in  the  central  core,  and 
sound  wood  surrounds  it;  the  decay  may  be 
associated  with  a  hollow  inner  core. 

Shell    (subsurface). — Decay    develops    im- 
.  mediately  under  the  surface  of  the  pole.  The  sur- 
jface  will  be  sound,  and  the  wood  deeper  in  from 
the  ring  of  subsurface  decay  will  be  sound.  Shell 
rot  is  prevalent  in  cedar  poles. 
lu-hetween. — Decay  is  between  the  sound 

central  core — usually  the  core  of  sound 
heartwood — and  the  sound  outer  periphery  of 
the  pole.  It  could  occur  in  isolated  pockets,  or  the 
entire  circumferential  zone  could  be  decayed. 

Wedge. — Decay  is  wedge-shaped.  The  wedges 
could  be  few  in  number  to  many,  and  range 
from  slight  decays  to  hollows. 

Complete.— The  entire  cross  section  of  wood 
is  decayed.  The  patterns  of  internal  decay  in 
poles  usually  depend  on  the  species  of  tree  used. 
They  are  typically  different  in  species  with  thick 
or  thin  sapwood.  Patterns  typical  of  species  with 
thick  sapwood,  such  as  southern  pine,  ponderosa 
pine,  and  red  pine  are  illustrated  in  Figure  1. 
Patterns  typical  of  species  with  thin  sapwood, 
such  as  Douglas-fir,  western  redcedar,  lodgepole 
pine,  jack  pine,  and  western  larch  are  illustrated 
in  Figure  2. 

External    decay 

Surface  rot. — The  outer  layers  of  wood  in  the 
pole  are  obviously  decayed,  may  be  spotty,  and 
generally  are  associated  with  checks. 

Soft  rot. — The  surface  and  outer  layers  of 
wood  are  decayed  at  groundline  and  below;  the 
wood  has  a  charred  appearance.  The  external 
decay  in  general  occurs  in  three  basic  forms  as 
illustrated  in  Figure  3.  They  are  general  cir- 

cumferential decay,  decay  in  checks,  and  decay 

pockets. There  are  many  causes  of  the  different 
patterns  of  decay — poor  preservative  treatment, 
depletion  of  preservative,  mechanical  damage, 
alterations  in  the  wood  when  it  was  in  the  living 
tree,  etc. 

COMMON    SIGNS 
OF   DECAY 

With  a  keen  eye,  hammer  sounding,  probing 
with  a  blunt  screwdriver,  checking  if  the  wood 
splinters  (sound)  or  breaks  across  (decay, 
brashiness),  and  a  little  practice,  it  is  easy  to 
recognize  many  signs  of  decay.  Here  are  some  of 
the  most  common  ones. 

Deep  checks. — Deep  open  checks,  especially 
those  greater  than  0.5-inch  wide,  signal  possible 
trouble.  Determine  whether  the  check  is 
associated  with  an  old,  large,  branch  stub.  The 
checks  usually  form  to  the  sides  of  the  stubs. 
The  in-between  decay  pattern  should  be  suspect 
here.  The  checks  may  also  serve  as  entry  ports 
for  insects. 

Mechanical  damage.— Wood  damaged  by  ve- 
hicles serve  as  entrance  points  for  insects  and 

microorganisms. 
Woodpecker  /?ofe.s.— Although  woodpecker 

holes  are  usually  high  in  the  pole,  some  are  near 
the  base.  There  may  be  ants  in  some  of  the 



Figure  1.— Patterns  of  decay  typical  in  species  with  thicl(  sapwood. 
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Figure  2.— Patterns  of  decay  typical  in  species  with  thin  sapwood. 
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Figure  3.— Patterns  typical  of  external  decay. 
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holes;  and  birds  may  peck  holes  later  to  get  at 
the  ants.  Ants  also  may  be  in  pockets  of  decay. 

Knots. — Be  on  the  alert  for  large  knots,  es- 
pecially those  with  long  associated  checks.  The 

knot  was  once  a  branch  stub,  and  branch  stubs 
are  common  infection  courts  for 
microorganisms  in  trees. 
Fragile,  soft  outer  surface. — The  wood  at 

groundline  may  be  so  altered  that  it  can  be 
pushed  in  with  a  finger  or  with  a  metal  rod.  The 
surface  will  collapse  under  the  impact  of 
hammering  to  sound  a  pole. 

Insect  holes. — Ants  and  termites  move  in  and 
out  of  poles  through  large  checks  or  small  holes. 
The  edges  of  the  holes  will  be  smooth.  The  ants 
use  the  pole  for  a  homesite,  not  food;  termites 
use  wood  for  food.  Often,  insect  damage  is 
associated  with  decay. 
Large  holes  and  hollows. — Often,  large  holes 

are  associated  with  decay  and  large  hollows.  A 
blow  with  a  hammer  can  be  helpful  in  locating 
large  hollows.  Upon  impact,  a  hollow  pole  will 
sound  dull,  producing  a  low  pitched  sound;  a 
sound  pole  will  produce  a  higher  pitched  sound. 
Loose  spongy  fiber;  charred  appearance. — 

These  fibers  may  indicate  any  type  of  external 
decay  that  is  obvious  to  an  unaided  eye. 

Additional   tests 
for  obvious  decay 

One  of  the  first  tests  an  inspector  must  make 
is  an  exploratory  probe  around  the  base  of  the 
pole  with  a  Phillips  screwdriver  or  similar  tool. 
This  probe  will  yield  valuable  information  about 
the  depths  of  checks,  and  the  presence  of  shell 
rot  or  soft  rot.  If  the  tool  goes  deep  into  the  pole 
with  relative  ease  at  several  places,  the  pole  is 
obviously  decayed. 

A  shallow  hole  made  by  a  screwdriver  could 
also  be  used  as  the  starting  point  for  the  long 
drill  bit  mounted  in  the  battery-powered  drill. 
The  hole  could  set  the  proper  angle  of  the  drill 
bit.  The  screwdriver  could  also  be  pushed  into 
holes  that  are  suspected  entrances  for  ants  or 
termites. 

THE  SHIGOMETER 
The  Shigometer  is  an  electronic  device  that 

delivers  a  pulsed  electric  current  and  measures 
electrical  resistance  to  it  up  to  500ki]  (Fig.  4). 
When  used  properly  with  a  variety  of  probes 
and  probing  methods,  it  will  provide  valuable  in- 

formation on  patterns  of  resistance  that  are 
associated  with  changes  in  wood  tissues.  The 
Shigometer  can  be  calibrated  in  a  few  minutes 
(Fig.  4). 

Principles  of  operation 
iVJhy  does   it  work?) 

Many  changes  take  place  in  wood  as  it 
progresses  from  sound  to  infected,  to  invaded,  to 
early  decay,  and  finally  to  advanced  decay.  In 
the  early  stage  of  infection  and  invasion,  there  is 
very  little  weakening  of  the  wood.  As  the  decay 
progresses,  the  moisture  content  of  the  wood 

may  increase,  and  microelements  may  concen- 
trate in  the  invaded  tissues.  The  wood  then 

begins  to  lose  some  of  its  weight — the  specific 
gravity  decreases.  At  this  point  we  say  that 
decay  has  set  in. 
When  a  pulsed  current  is  passed  through 

wood  in  progressive  stages  of  decay,  the  current 
encounters  decreasing  resistance.  The  exact 
reason  for  this  is  not  known,  but  it  is  probably 
because  of  the  effect  of  several  factors  leading  to 
higher  concentrations  of  microelements  in  the 
wood,  and  decreased  specific  gravity. 
The  Shigometer  functions  07ily  above  the 

fiber-saturation  point  of  wood  tissues,  the  point 
at  which  the  walls  of  the  wood  cells  are 

saturated  with  moisture.  The  fiber-saturation 
point  is  approximately  27  percent 
(weight/weight).  It  has  usually  been  found  that, 
at  groundline,  the  moisture  content  of  poles  in 
the  ground  is  above  the  fiber-saturation  point, 
and  that  when  microorganisms  are  active  in 
wood,  the  moisture  content  will  usually  be 
above  the  fiber-saturation  point  (there  are  a  few 
rare  exceptions). 

Procedures  for  the 
t^^isted-wire   probe 
Measurements  for  internal  decay  are  made 

with  a  special  twisted-wire  probe;  an  abrupt 
drop  in  electrical  resistance  indicates  decay.  A 
hole  3/32  inches  in  diameter  is  drilled  into  the 

pole  horizontally,  or  at  a  downward  angle  of  45° 
at  groundline.  In  the  latter  case,  when  deter- 

mining position  of  probe  tip  to  establish  a 

respective  point  at  the  horizontal  level,  an  ad- 
justment must  be  made  for  the  slope — that  is, 

the  measurement  at  an  angle  is  to  be  reduced  by 
0.15  inch  for  every  0.5  inch. 

The  hole  is  made  with  an  8-  or  12-inch  drill  bit 

mounted  in  a  lightweight  battery-powered  drill. 



Figure  4.— Shigometer  and  accessories:  battery- 
powered  pulsed-current  meter  with  50  ki^  and  500 
kil  scales;  battery-powered  drill  with  extra  battery 
pack,  3/32-inch  diameter,  8-inch  drill  bit  in  chuck, 
twisted-wire  pole  probe  (tree  probe  is  slightly 
smaller  in  diameter),  and  needle  probes. 

To  calibrate  meter: 
a.  Turn  on  (1). 
b.  Pull  switch  (2)  upward  to  50  kl2  (now  dial  reads 

from  0  to  50  kQ). 
c.  Press  zero  button  (3). 

d.  Turn  adjust  knob  (4)  until  needle  is  exactlyy(| line  (5). 

e.  Press  calibration  button  (6). 
f.  Turn  50  K  knob  (7)  until  needle  is  exactly  (ir line  (8). 

g.  Push  switch  (2)  downward  to  500  kil  (now* 
reads  from  0  to  500  kl2). 

h.  Press  calibration  button  (6). 
i.  Turn  500  K  knob  (9)  until  needle  is  exactll| 50  line  (8). 

j.  Insert  plug  (10)  for  either  twisted-wire  prottj 
needle  probes  (the  plug  can  be  insert*  c 
either  direction).  < 

The  time  it  takes  to  drill  the  hole  depends  on  the 
skill  of  the  operator;  usually  it  is  5  to  10  seconds. 
No  excavation  is  necessary,  but  excavation  may 
be  necessary  when  standard  increment  borers 
are  used. 

1.  The  drill  bit  must  be  secured  firmly  in  the 
drill  chuck.  Only  sharp  drill  bits  should  be  used. 

2.  The  hole  should  be  drilled  with  a  constant 

in-and-out  motion,  and  changes  in  torque  should 
be  noted.  A  sudden  release  in  torque  indicates 
that  the  bit  is  passing  through  soft,  damaged 
wood,  or  through  a  hollow.  The  drill  should  not 
be  stopped  while  the  hole  is  being  drilled.  After 
the  hole  is  drilled,  the  drill  should  be  run  in  and 
out  of  the  hole  to  clean  out  any  bits  of  wood. 

If  a  sudden  release  in  torque  is  felt  during 



drilling,  drill  a  second  hole  to  the  depth  where 
the  release  occurred,  stop  the  drill,  and  advance 
the  bit  to  determine  the  diameter  of  the  hollow 

'  in  the  pole. 
3.  Attach  the  twisted-wire  probe  to  the  meter. 

Make  certain  that  the  meter  is  properly 
calibrated.  Set  the  scale  for  500  ki2.  Make  cer- 

I  tain  that  the  probe  tips  are  clean  and  spread 
apart  slightly;  push  the  tips  apart  with  your 
I  fingernails  before  starting  to  probe.  A  clean 
probe  will  register  above  500  kfi  on  the  meter. 

4.  Insert  the  probe  slowly  with  an  even  mo- 
tion. While  inserting,  hold  the  probe  with  your 

fingers  as  close  to  the  pole  as  possible  to  keep 
the  probe  from  bending.  Read  the  resistance  on 
the  meter  frequently  while  the  probe  is  being 
pushed  in,  noting  the  highest  and  lowest 
resistance  readings.  When  an  abrupt  decrease 

occurs,  the  probe  may  be  pulled  out  slightly,  and 

pushed  in  again  very  slowly  to  determine  the  ex- 
act depth  at  which  the  decrease  occurred. 

For  very  accurate  measurements  to  deter- 
mine the  exact  position  of  the  decay,  check 

where  the  needle  begins  to  drop  abruptly.  Hold 
the  probe  at  that  position  and  pull  it  out.  The 
depth  of  the  rear  knuckle  on  the  probe  tip  will 
indicate  the  position  of  the  outer  rim  of  decay. 

The  inner  rim  of  the  decayed  section  will  be  in- 
dicated by  an  abrupt  increase  in  resistance 

when  the  probe  is  pushed  further  inward. 
5.  When    the   inspection   is   completed,   all 

drilled  holes  are  to  be  filled  with  a  liquid  preser- 
vative from  a  plastic  squeeze  bottle  or  syringe. 

Figures  4  through  6  show  some  of  the  points 
discussed. 

Figure  5A.— Place  drill  bit  firmly  in  the  chuck  of  drill.  If  a  12-inch  deep 
hole  is  desired,  make  the  hole  as  deep  as  you  can  with  the  8-inch  drill; 
then  complete  the  job  with  the  12-inch  drill. 



Figure  5B.— Calibrate  meter  (See  Fig.  4).  If  meter  cannot  be  calibrated, 
the  batteries  may  be  low;  put  meter  on  500  kl2  scale. 

Figure  5C.— Plug  in  twisted-wire  probe.  Needle  on  dial  of  meter  should 
be  above  500  kl2.  If  the  needle  is  not  beyond  500  kl2  ,  clear  the 
tips  of  the  probe  of  foreign  materials.  Any  erratic  movement  of  the  needle 
signals  a  loose  connection.  Check  to  be  certain  that  the  plug  is  all  the 
way  in,  or  check  for  worn  or  exposed  wires  near  the  plug. 

.^ 
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Figure  5D.— Cup  hand  around  drill  bit  and  guide  it  to  the  proper 
position  and  angle.  If  drilling  is  difficult  and  the  bit  gets  hot,  let  the 
hole  cool  for  a  few  minutes  before  inserting  the  twisted-wire  probe. 

Figure  5E.— Insert  twisted-wire  probe  slowly,  and  watch  the  dial  on  the 
meter  as  you  momentarily  release  your  fingers  from  the  probe.  Make 
certain  that  the  probe  is  pushed  in  only  a  quarter  of  an  inch  at  a  time. 
Hold  finger  on  probe  close  to  the  pole;  this  will  prevent  the  probe  from 
bending. 
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Figure  5F.— Probe  around  the  base  of  the  pole  with  the  needle  probes. 
When  the  probes  go  easily  into  the  wood  decay  is  suspect.  Probe  only 
with  the  needles  alined  vertically  as  shown.  Probe  into  checks  also. 

Figure  6.— Closeup  of  the  3/32-inch  diameter  drill  bit,  a  hole  made  by  the 
bit,  and  the  twisted-wire  probe  in  the  hole.  The  arrow  (A)  points  to  the 
back  bowed  area  of  the  probe  tip.  The  exact  depth  of  a  decrease  is 
measured  from  the  surface  of  the  pole  to  the  back  bowed  area  of  the  tip. 
Do  not  record  the  readings  obtained  when  the  probe  tip  goes  to  the  end 
of  the  hole  (B).  This  reading  will  usually  be  tower  than  the  others  be- 

cause the  open  noninsulated  tips  (C)  of  the  wire  make  contact  with  the 
wood  at  the  end  of  the  hole  (B). 

an 
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PATTERNS   OF 
RESISTANCE 
READINGS 

Sound  ^ood 

The  following  patterns  of  resistance  readings 
indicate  the  presence  of  sound  wood: 

1.  All  readings  above  500  ki2. 
2.  Some  readings  above  500  kfi,  with  some  as 

low  as  250  kfi,  and  none  below  250  kfi.  (The 
high  reading  of  500  kfi  or  above  could  be  at 
any  point  in  the  pole,  in  the  outer  sapwood,  or 
deep  in  the  heartwood). 

3.  All  readings  below  500  kfi,  provided  that  the 
lowest  readings  are  not  75  percent  below  the 
highest  reading. 

Decayed  wood 

The  following  patterns  of  resistance  readings 
indicate  the  presence  of  decay: 

Some  readings  above  500  kfi  and  some  below 
250  kii,  with  the  highest  readings  on  a  par- 

ticular pole  above  500  kfi.  The  position  of  the 
probe  tip  when  the  needle  drops  below  250  kfi 
indicates  the  position  where  the  decayed 
wood  begins.  Determine  the  exact  position 

'able  1.— One  pattern  that  indicates  decay  is fhen  the  highest  readings  are  500  kl2  or  less 
ind  the  lowest  readings  are  less  than  25  percent 
>f  the  highest  ones.^ 

If  highest  measurement Decay  begins  where  measurement 
(inki2)is: drops  below: 

500 
125 

475 119 
450 113 
425 

106 400 
100 

375 
94 350 
88 

325 81 
300 

75 

275 69 
250 63 
225 

56 200 50 
175 44 
150 

38 

125 
31 100 25 

75 19 
50 13 
25 6 

Table  2.— Examples  of  patterns  of  resistance 
readings  (kl2)  that  indicate  sound  or  decayed 
wood  in  poles 

Condition 
of  wood Depth  in  poles  ̂  (inches) 

1 5 

>500    >500    >500    >500    >500    >500    >500   >500 
500 
400 
300 

250 125 

450 
425 

325 
230 

175 
500 

500 
100 

350 

300 50 

200 
250 30 

150 175 

25 

500  400 
350  375 
175  175 
140  120 

475 

450 
350 
225 
125 

50 
40 

45 

35 

125 
100 
40 

25 

500 

500 400 
200 

150 

75 

45 

50 

40 

90 
85 

35 

30 

450 

500 325 

270 
140 

430 

450 

350 

225 

200 

500 
430 400 

200 
150 

475  500  500 
350  375  350 
250  200  250 
175  150  125 

80  75  100 
100  90  30 
40  45  40 
20  30  25 

Earlier  stages  of  decay  may  be  indicated  by  decreases 
)f  50  percent. 

Sound 
Sound  500 
Sound  450 
Sound  350 
Sound  200 
Sound  150 

Decayed  , 
Decayed  P 
Decayed  ? 
Decayed 

Decayed  ̂   >500 
Decaved  ̂   400 
Decayed  ̂   200 
Decayed  '^  150 

^  Each  horizontal  row  of  readings  is  at  1-inch  intervals  into  a 

pole. 

"  m-betwe
en  

pattern. 

^  Central 
 
pattern. 

and  extent  of  the  decayed  wood  by  taking 
readings  at  other  points  around  the  periphery 
of  the  pole. 

2.  All  readings  below  500  kO,  but  where  the  low 
readings  are  less  than  25  percent  of  the 
highest  reading  (Table  1).  The  position  of  the 
probe  tip  when  the  75  percent  drop  from  the 
highest  reading  occurs  is  the  exact  position  of 
the  start  of  the  decay.  Again,  determine  the 
exact  position  and  extent  of  the  decay  by 
probing  at  other  points  around  the  periphery 
of  the  pole.  (The  75  percent  drop  in  resistance 
was  chosen  on  the  basis  of  174  sound  and 

decayed  poles  that  were  examined  in  New 
Jersey  and  Florida).  Examples  of  patterns  of 
resistance  readings  that  indicate  sound  or 
decayed  wood  in  poles  are  shown  in  Table  2. 

Hollow  wood 

An  experienced  inspector  can  detect  hollows, 
decay  pockets,  and  ant  and  termite  galleries 
while  drilling.  There  will  be  a  release  of  torque 
when  such  defects  are  penetrated.  A  hollow  will 
have  an  abrupt  release;  it  takes  practice  to 

recognize  this  type  of  defect.  The  ant  and  ter- 
mite galleries  will  have  a  repeated  release 

pattern  as  the  drill  tip  goes  from  sound  to 
hollow  several  times.  When  inserting  a  probe 
into  the  hollow  pole,  an  abrupt  deflection  of  the 
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meter  to  the  right  and  above  500  kQ  will  indicate 
the  outer  rim  of  a  hollow,  for  example,  the 
reading  will  be  the  same  as  that  observed  when 
the  probe  is  held  in  the  open  air.  The  depth  of 
the  hollow  cannot  be  measured  with  a  probe  in 
all  instances  because  it  might  be  impossible  to 
hit  and  enter  the  hole  on  the  other  side  of  a 

hollow  with  a  probe  (the  probe  is  flexible)  to  ob- 
tain positive  contact  with  the  wood.  The  extent 

of  a  hollow  is  best  determined  by  using  both 
drill  and  probe. 

If  a  hollow  is  suspected,  first  drill  to  the  point 

of  torque  release.  If  the  probe  or  drill  goes  8  in- 
ches into  hole  drilled  only  4  inches,  there  is  no 

doubt  about  the  hollow. 
Small  hollows  can  be  detected  easily  with  the 

twisted-wire  probe.  Move  the  probe  very  slowly 
into  the  hole.  The  resistance  will  drop  abruptly 
at  the  edge  of  the  decay  column;  as  the  probe  tip 
enters  the  hollow,  the  resistance  will  abruptly 
increase  to  infinity.  When  several  small  hollows 
are  present,  the  needle  will  swing  abruptly  from 
left  to  extreme  right  on  the  dial.  Hollows  direct- 

ly under  the  surfaces  of  the  pole  can  be  detected 
with  the  needle  probes. 

One  has  to  proceed  cautiously  when  deter- 
mining the  extent  of  hollows.  The  rim  of  wood 

around  some  old  hollows  is  hard  and  dry.  In 
such  cases,  the  drill  technique  may  be  the 
method  to  use.  Or,  if  such  a  hollow  is  suspected, 
drill  at  a  slightly  higher  or  lower  position,  and 
then  use  the  twisted  wire  probe. 

Some  decay  columns  will  contain  loose  bits  of 
wood  with  advanced  decay.  When  the  probe  tip 
passes  through  such  decay,  the  needle  on  the 
dial  may  swing  back  and  forth  as  the  tip  moves 
from  decayed  wood  to  air  pockets.  But,  here 
again,  this  condition  should  be  suspected  after 
drilling. 

Ant  and  termite  galleries  may  cause  some 
problems  because  the  rims  of  the  hollow  will  be 
hard  and  dry.  Signs  of  ant  exits  and  the  typical 
drill  pattern  will  alert  an  inspector  for  ant 
galleries.  The  dry  galleries  will  be  aboveground. 
to  verify  ant  galleries,  it  may  be  necessary  to 
drill  at  an  acute  angle  downward  into  the  pole  at 
groundline.  The  rims  of  the  galleries  will  be 
more  moist  at  this  position. 

Some  points  of  caution 

1.  Do  not  insert  probe  rapidly  or  with  a  jerk- 
ing movement.  Move  the  probe  with  an  even 

movement. 

2.  Read  the  meter  only  when  your  fingers  an 
not  touching  the  probe. 

3.  When  decay  is  suspected,  move  the  probe  in 
very  slowly  and  evenly. 

4.  Keep  the  probe  tips  clean;  spread  them 
apart  slightly  with  your  fingernails. 

5.  Don't  bump  the  calibration  knobs  when 
moving  from  pole  to  pole. 

6.  Learn  how  to  get  the  most  out  of  your  drill. 
Make  certain  that  it  is  put  on  full  charge  over- 

night. Read  the  instructions  of  the  drill 
manufacturer  carefully. 

Subsurface  decay 
and  the  use  of 
the  needle  probes 

Subsurface  decay  may  be  detected  with  the 
long  needle  probes  attached  to  the  Shigometer. 
Two  long  needles  are  attached  to  a  plastic  han- 

dle similar  to  the  one  used  for  moisture 
readings.  If  the  probes  can  be  pushed  easily  into 
the  wood,  subsurface  decay  is  obviously  present. 
If  the  probes  can  be  pushed  about  1  cm  (3/8  in- 

ch) into  the  wood,  and  the  electrical  resistance 
readings  are  below  50  kS2,  then  decay  is 
suspected.  When  this  happens,  probe  other 
areas  of  the  pole  at  groundline.  If  it  is  difficult 
to  insert  the  probes  beyond  a  centimeter,  and 
some  other  readings  are  far  above  50  kfl,  then 
the  suspect  areas  are  probably  decayed  or  are 
altered  by  soft  rot. 

SUMMARY 

The  advanced  decay  columns  in  poles  often 
end  abruptly.  But  the  slightly  altered  wood 
around  the  advanced  decay  and  the  slightly 
altered  wood  above  and  below  the  decay  often 
appear  sound.  This  is  when  the  Shigometer 
reading  can  provide  valuable  information  that  is 
not  available  with  any  other  decay  detection 
device. 

The  meter  will  measure  abrupt  decreases  of 
resistance  in  wood  that  is  in  the  early  stages  of 
decay.  For  example,  a  central  column  of  decay 
at  one  position  of  the  pole  may  be  surrounded  by 
4  inches  of  sound  wood.  A  meter  reading  at  a 
depth  of  4  inches  will  show  an  abrupt  decrease 
in  resistance.  At  a  point  only  a  few  inches  above 
that  column,  the  wood  may  appear  sound  when 
sampled  with  an  increment  borer.  When  a  meter 
reading  is  made  at  such  a  point,  an  abrupt 
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decrease  will  still  occur  at  the  4-inch  depth,  in- 
dicating extension  of  the  decay  column. 

Understanding  the  patterns  of  decay  in  poles 
should  alert  an  inspector  to  watch  for  such 
readings. 

Detection  of  internal  decay  in  poles  by  visual 
means  alone  is  not  dependable.  When  an  incre- 

ment core  is  taken  and  visually  examined,  the 
wood  may  look  sound;  but  it  may  be  in  the  early 
stage  of  decay  that  can  be  detected  only  by 
laboratory  methods. 

In    using  the   Shigometer   when   inspecting 

utility  poles,  it  is  important  to  remember  that: 
1.  it  is  the  PATTERN  of  readings  that  in- 

dicates decay,  not  absolute  readings. 
2.  There  is  no  substitute  for  practice.  An 

operator  should  first  practice  with  freshly 

pulled  sections  of  poles  that  are  sound  and  un- 
sound. 

3.  Most  poles  will  be  obviously  sound.  Some 
poles  will  be  obviously  decayed.  But  decay 
will  be  suspected  in  other  poles.  It  is  the 
suspect  poles  that  require  the  time  and  the 
skill  of  the  inspector. 

CHECKLIST    FOR 
DETECTION   OF  DECAY 

AT  GROUNDLINE    IN  POLES 

1.  Calibrate  Shigometer,  set  for  500  kil,  attach 
twisted-wire  probe. 

2.  Check  for  obvious  decay  -  use  Phillips  screw- 
drivers, hammer,  etc. 

3.  Be  alert  for  possible  internal  decay  -  know 
patterns. 

4.  Place  drill  bit  in  chuck  very  firmly! 
5.  Drill  hole  —  in  and  out  —  do  not  stop. 
6.  Be  on  the  alert  for  hollows  -  release  in  torque. 
7.  Insert  probe  slowly  and  evenly. 
8.  Check  resistance  patterns: 

Sound  wood  -  a.  All  above  500  kfl. 

b.  Some  above  500  kfi;  none 
below  250  kO. 

c.  All  below  500  kS2;  lowest  not 
75  percent  below  highest. 

Decayed  wood  -  a.  Some  above  500  ki2;  some 
below  250  kfi. 

b.  All  below  500  kfi;  lowest 
less  than  25  percent  of 

highest. 
9.  Check  base  with  needle  probes  for  surface 

decay  and  soft  rot. 
10.  Fill  drill  holes  with  preservative. 
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PHOTO    GUIDE 
TO    DECAY   IN   UTILITY 

It  is  extremely  important  for  the  pole  inspec- 
tor to  study  the  dissected  samples  shown  in  this 

section.  The  inspector  should  have  in  his  mind's 
eye  the  typical  types  of  decay  patterns  in  poles. 
As  the  tests  are  being  made  in  the  field,  the  in- 

spector should  review  the  possible  types  of 
decay  he  may  encounter.  This  will  also  help  to 
determine  where  additional  probes  should  be 
made. 

igure  7A.— Cross  section  of  sound  well-treated 
poles  of  southern  pine. 

Figure  7B.— Radial  section  of  sound  well-treii(! 
poles  of  southern  pine. 
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8A.— Cross  section  of  central  decay  in 
cedar. 

Figure  8B.— Radial  section  of  central  decay  in 
cedar. 

Figure    9.— Subsurface    decay    and    hollows 
(cedar). 
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Figure  10A.— Cross  section  of  in-between  pat- 
tern of  decay. 

Figure  1 0B. —Radial  section  of  in-between  pat* tern  of  decay. 

\i 

Figure  11.— Wedge  pattern  of  decay. 
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F^ure  12A.— Cross  section  of  complete  decay. 

j^      (igure  13.— Shell  rot  (external  decay). 

■•:(  m  i-  r^j* 

Figure  12B.— Radial  section  of  complete  decay. 

Figure  14.— Soft  rot  (external  decay). 
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Figure  15.— Central  hollow. 

igure    16 A.— Cross    section    of    in-between 
hollow. Figure    16B.— Radial    section    of   in-bet 

hollow. 
18 



gife  17 A.— Cross  section  of  wedge-shaped hollow. 

Figure  17B.— Radial  section  of  wedge-shaped 
hollow. 
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Figure  18.— Beginning  stage  of  in-between  pattern  of  decay. 
(When  used  properly  the  Shigometer  will  detect  this). 
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Figure  19.— Early  decay  (in-between  pattern), 
mostly  in  spring  wood  or  early  wood. 

Figure  20.— Moderate  decay  (in-between 
tern),  hollows  beginning  to  form.      Itt 

V^"   '-■:- 

Figure  21.— Advanced  decay  (in-between  pat- 
tern), only  the  central  heartwood  is  sound. 

[The  highest  electrical  resistance  measure- 
Tients  will  be  in  the  central  heartwood). 

Figure  22.— Central  brown  rot  associated  wItt 
two  large  branch  stubs. 
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23.— In-between    pattern    of    decay 
rot)  associated  with  a  large  branch 

•V 
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Figure  24.— Large  holes  are  obvious  signs  of 
internal  decay  and  hollows. 

^x    il^  .1/0. 

Fiflre  25.— Wood  at  groundline  that  is  charred 
1  appearance  often  indicates  soft  rot. 

Figure  26.— Deep  checks  as  entrance  holes 
for  ants  that  were  in  the  central  hollow. 
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Figure  27.— Holes  with  smooth  margins  (ar- 
row) often  indicate  entrance  ports  for  ants. Figure  28.— Ant  galleries  in  a  cedar.  The  "G"  and  lir 

cates  the  groundline.  The  section  on  the  left  was 
ground,  the  section  on  the  right  aboveground. 

tLi^^
  " 

Figure  29.— The  ant  galleries  In  this  pole 
were  in  the  heartwood  as  well  as  the  other 
tissues. 

Figure  30.— Decay  associated  with  d 
checks  initiated  by  increment  borer  hi 
plugged  with  wood  dowels. 

22 
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Figure  31.— Closeup  of  decay  associated  with  increment  borer 
holes. 

Figure  32.— Holes  made  by  increment  borer  and  drill  bit. 
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Figure  33.— Core  from  an  increment  borer  at 
the  exact  position  as  shown.  The  wood  at  the 
inner  portion  of  the  core  would  appear  sound 
to  the  eye.  The  Shigometer  would  indicate  that 
the  wood  was  beginning  to  decay.  The  core 
was  taken  only  a  few  inches  beyond  the  margin 
of  the  obvious  column  of  decay.  With  the  Shig- 

ometer it  is  not  necessary  to  drill  exactly  into 
the  column  of  obvious  decay  in  order  to  de- 

tect it. 

Figure  34.— An  increment  core  at  the  position 
marked  by  the  arrow  would  indicate  sound 
wood.The  Shigometer  would  indicate  decay. 

24 

Figure  35.— Large  branch  stub  and  associi 
decay.  Note  abrupt  end  to  decay  columr 
left.  The  Shigometer  would  show  an  abi 
decrease  far  beyond  the  obvious  end  of 
decay  column. 



ir036.— Bluestain  in  a  pole.  The  stain 
en  can  occur  rapidly  on  the  cut  ends  of 
hiyput  tree  trunks.  The  stain  may  block 
peetration  of  preservatives. 

W    t 

>^ 
Figure  37.— The  heartwood  core 
is  often  very  resistant  to  decay. 

irelS. — The  arrow  shows  the  groundline. 
i  le  sound  heartwood  core  and  the 
iptimd  to  the  decay.  The  section  on  the 
wal  below  the  other,  deep  in  the  ground. 

Figure  39.— Easy  penetration  of  the  needle 
probes  deep  into  the  pole  indicates  hollows 
or  decay  tseneath  the  surface.  Resistance 
readings  below  50  kl7  also  indicate  decay. 
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Figure  40.— Needle  probes  can  be  used  at  groundline  to  detect 
soft  rot.  Easy  penetration  of  tlie  wood  surface;  resistance 
readings  below  50  kl2  indicates  decay. 

Figure  41.— When  it  is  difficult  to  push  the  needle  probes  into 
the  pole,  but  very  low  readings  still  occur,  early  deterioration 
of  wood  is  suspected.  When  additional  probes  around  such  a 
pole  have  very  high  readings,  the  areas  that  gave  the  low 
readings  are  all  the  more  suspect.  The  needle  probes  shown 
here  are  in  wood  that  is  beginning  to  deteriorate;  sound  zones 
are  also  visible  on  this  cross  section. 
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ABSTRACT 

A  computer  programing  system  was  developed  which 
simulates   the  development  and  treatment  of  even-aged 
northern  hardwoods  in  New  England.   The  sapling  phase  be- 

gins with  species  distributions  by  quality  classes. 
Natural  mortality  rates  are  applied,  and  a  weeding  option 
is  available  to  select  crop  trees.   A  diameter  distribution 
is  generated  for  each  species,  and  the  smaller  trees  in 
the  understory  are  dropped  from  the  stand.   The  poletimber- 
sawtimber-harvest  phase  projects  stand  growth  to  any 
rotation  age  or  diameter,  using  available  stocking  guides, 
yield-table  data,  and  gross  growth  estimates.   Thinning 
and  final  harvest  yields  are  presented  by  species  and 
quality  classes.   Using  available  data,  the  connecting 
phases  of  the  simulator  have  been  tested  to  determine  the 
effects  of  silvicultural  treatments  (or  lack  of  treatments) 

on  long-term  stand  response. 
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PURPOSE  AND  SCOPE 

The  objective  of  the  work  described  here  was  to 
develop  a  computer  programing  system  that  would  simulate 
the  development  and  treatment  of  an  even-aged  northern 
hardwood  stand,  beginning  with  a  sapling  stand  and  con- 

tinuing through  the  harvest  cut--a  period  of  100  years 
or  more.   Three  considerations  governed  the  approach  to 
this  task: 

1.  The  biological  and  mensurational  aspects  of  the 
problem  incorporated  as  much  of  the  available  data  as 
possible  and  attempted  to  avoid  assumptions  not  fully 
documented  by  available  data. 

2.  Through  the  use  of  Monte  Carlo  technique,  I  tried 
to  include  as  much  as  possible  of  the  unexplained  variation 
that  might  affect  the  course  of  the  process. 

3.  User  options  were  programed  as  often  as  possible 
to  include  environmental  conditions  and  silvicultural 
treatments . 

The  logic  and  data  used  to  develop  the  simulation 
model  are  described  elsewhere  (Solomon  1974),  but  additional 
program  information  and  comparisons  of  some  examples  are 
included  here. 

OVERALL  MODEL 

The  overall  model  has  two  main  phases:  sapling  stand 
development,  and  poletimber-sawtimber  harvest.   Each  phase 
uses  different  variables  and,  most  important,  is  controlled 
by  a  different  analytical  framework.   To  provide  a  basis 
for  understanding  the  detailed  descriptions  in  subsequent 
sections,  a  general  overview  of  the  purpose,  logic,  and 
makeup  of  each  phase  will  be  given. 

SAPLING-STAND  DEVELOPMENT  PHASE 

The  development  of  sapling  northern  hardwoods  has  been 
described  as  a  compound  exponential  process  (Leak  1969a), 
where  numbers  of  trees  decrease  rapidly  and  average  diameter 
increases  according  to  an  inverted  J-shaped  (exponential) 
curve.   This  compound  exponential  process  provides  the 
basis  for  determining  changes  in  numbers  of  stems  by  species 
groups  during  the  sapling  stage. 



Available  data  on  potential  quality  classes  are 
inserted  during  this  stage.   When  a  weeding  treatment  is 
applied,  the  rate  of  mortality  will  change  the  shape  of 
the  exponential  curve.   Pruning  will  change  the  quality 
distribution  of  the  stems  in  the  residual  stand. 

The  sapling  stage  ends  at  a  mean  stand  diameter  of 
3.0  inches.   At  this  point,  understory  trees  are  removed 
by  1-inch  classes  from  consideration  until  the  mean  stand 
diameter  is  approximately  4.5  inches.   The  main  overstory 
of  the  stand  is  then  defined  in  terms  of  numbers  of  stems, 
by  species  and  potential  qualities.   The  model  is  then 
ready  for  the  poletimber-sawtimber-harvest  phase. 

The  primary  sources  of  variability  at  this  stage  are 
initial  numbers  of  stems,  quality  distribution  of  stems, 
species,  and  diameter  distribution.   Variation  is  expressed 
acre  by  acre  as  far  as  possible. 

Poletimber-Sawtimber-Harvest  Phase 

The  development  of  even-aged  northern  hardwood  stands 
has  been  represented  by  stocking  guides  (Fig.  1)  based  on 
average  stand  diameter,  numbers  of  trees,  and  basal  area 
per  acre  (Solomon  and  Leak  1969).   These  guides  apply  to 
trees  in  the  main  crown  canopy.   A  time  span  for  this 
stocking  chart  is  provided  by  available  yield  tables  for 
northern  hardwoods  that  provide  estimates  of  the  time 
required  to  reach  a  given  mean  stand  diameter,  by  site 
class  under  both  managed  and  unmanaged  regimes. 

Growth  simulation  begins  with  a  program-supplied 
estimate  of  gross  basal-area  growth,  dependent  upon  site 
index  and  age.   Annual  mortality  at  full  stocking  (A  line) 
is  determined  from  the  stocking  chart  and  yield-table  data. 
Then,  actual  stand  mortality  is  computed,  based  on  the 
position  of  the  stand  between  minimum  stocking  (B  line) 
and  full  stocking,  coupled  with  a  random  element.   Given 
a  mortality  estimate,  net  basal-area  increase  is  projected, 
and  numbers  of  trees  are  reduced;  then  a  new  average  stand 
diameter  is  computed. 

The  simulator  maintains  a  record  of  numbers  of  trees, 
basal  area,  mean  diameter,  and  percentage  of  stems  by 
species  and  three  quality  classes. 

Any  of  three  thinning  strategies  can  be  employed  by 
the  user:   thinning  whenever  the  stand  reaches  the  A  line 
or  1/2  or  3/4  of  the  way  between  the  A  line  and  B  line. 

I 
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The  user  can  specify  the  order  of  removal  of  species  and 
quality  classes  and  delay  the  first  thinning  until  a  chosen 
mean  diameter  is  reached.   Under  all  strategies,  thinning 
lowers  the  stocking  to  the  B  line. 

Rotation  can  be  specified  by  either  stand  diameter  or 
age.  At  rotation,  the  stand  is  harvested  and  final  yields 
are  given,  by  species  and  qualities. 

SAPLING-STAND  COMPONENTS 

The  sapling-stand  phase  consists  of  five  subroutines, 
two  random-number  generators,  an  input  routine,  and  a 
main  program.   These  combine  into  four  steps:   (1) 
determination  of  initial  stem  numbers  and  qualities,  (2) 
computation  of  mortality  patterns,  (3)  application  of  an 
optional  cleaning  treatment,  and  (4)  determination  of 
diameter  distribution  and  elimination  of  understory  trees. 

Stem  Numbers  and  Quality 

The  starting  subroutine  SAPST  of  the  sapling-stand 
phase  determines  the  number  of  stems  in  the  stand  at  a 
mean  diameter  of  1.0  inches,  as  well  as  the  proportion  of 
stems  by  species  with  veneer,  sawlog,  and  bulk-product 
potential . 

Marquis  (1967)  gave  evidence  that  species  composition 
of  hardwood  stands  is  determined  at  an  early  age. 
Therefore  data  expressed  as  percentages  will  remain 
essentially  constant  for  this  phase  of  the  simulator. 
Input  for  this  subroutine  comes  from  unpublished  information 
that  indicates  that  a  stand  of  1.0  inch  mean  diameter 
averages  4,922  trees  per  acre,  with  a  standard  deviation 
of  779  trees.   Subroutine  SAPST  draws  an  initial  observation 
at  random  out  of  a  normal  distribution  with  this  mean  and 
standard  deviation. 

^Leak,  William  B.   Final  report.   Estimation  of  the 
exponential  rate  of  tree  dropout  in  young  even-aged  northern 
hardwoods.   USDA  For.  Serv.  Northeast.  For.  Exp.  Stn. , 
Durham,  N.  H.,  10  pp.,  1967. 



A  summary  and  evaluation  of  quality  data  in  both 

young  (Blum  1966,  Gilbert  1965)^  and  old^  stands  provide 
the  basis  for  estimating  a  range  in  potential  stem  qualities 
by  species  (Table  1).   The  subroutine  picks  rectangularly 
distributed  numbers  within  the  indicated  ranges  and  sets 
these  equal  to  the  proportions  of  veneer,  sawlog,  and 
bulk  quality  stems. 

Table  1. --Ranges  in  the  percentage  of  stems  in  various 
potential  product  classes,  by  species 

Species Veneer 
Sawlog 

Bulk 

Beech 5 8 
87 Yellow  birch 

4  - 

10 

11  - 

19 

71  - 

85 
Sugar  maple 

3  - 

5 

12  - 

27 

68  - 

85 
Red  maple lU 18 68 

Paper  birch 

7  - 

38 

25  - 

28 

34  - 

68 
White  ash 30 16 

54 

Mortality 

Past  work  (Leak  1969a  and  1969b)  has  shown  that 
numbers  of  stems  in  a  sapling  northern  hardwood  stand 
decrease  as  stand  diameter  increases  according  to  a  negative 
exponential  probability  distribution,  which  has  the  form: 

f (x)=re 

-rx 

Subroutine  RPAR  provides  estimates  of  the  negative 

exponential  parameter  "r"  for  commercial  stems  alone,  and 
for  all  species  together,  and  subroutine  DROP  applies 
mortality  losses  from  an  initial  diameter  of  1.0  inch  to 
either  the  diameter  at  which  weeding  is  applied  or  to  the 
3.0-inch  mean  diameter  that  marks  the  end  of  the  sapling 
stage. 

^Marquis,  David  A.   Progress  report.   Response  of  a 
2  5-year-old  northern  hardwood  stand  to  early  thinning. 
USDA  For.  Serv.  Northeast.  For.  Exp.  Stn. ,  Durham,  N.  H. , 
84  pp. ,  1967. 

^Distribution  of  cubic-foot  volume  in  old-growth  stands 
by  butt-log  section  and  total  tree  volume.   USDA  For.  Serv. 
Northeast.  For.  Exp.  Stn.,  Durham,  N.  H. ,  1  p. ,  1956. 



The  average  value  of  "r"  for  commercial  species  has 
been  estimated  at  0.4428,  with  95  percent  confidence 
intervals  of  0.3746  to  0.4683.   The  average  number  of 
commercial  stems  is  about  3,466  per  acre,  ranging  from 
1,698  to  5,234.   Based  on  these  values,  if  the  actual 
number  of  commercial  stems  at  1  inch  dbh  (as  determined 
by  applying  species  percentage  to  the  total  stem  numbers 
determined  in  SAPST)  is  greater  than  average  (3,466), 
the  estimated  dropout  parameter  for  the  commercial 
species  is  estimated  by  simple  proportions: 

R(commercial)=  .4428  +  .0255  (commercial  number  -3,466) 
T  1,768 

If  the  actual  number  of  stems  is  less  than  average: 
R( commercial )=  .4428  -  .0682  (3,466  -  commercial  number) 

V  1,768 

Because  of  the  relatively  small  amount  of  variation 
in  total  numbers  of  stems  per  acre,  the  negative  exponentiaTi] 
parameter  for  all  species  together  may  be  taken  as  a 
constant  of  0.5685. 

Given  the  initial  num.ber  (Ni  )  ,  initial  diameter  (Di), 
and  the  final  diameter  (Da),  the  final  number  of  stems  of 
all  species  (N2 )  is  calculated  in  subroutine  DROP  from: 

N2  =  Ni  exp[r(Di  -  D2 )] 

Multiplying  the  number  (N2 )  by  the  species  and  quality 
class  proportions  gives  the  number  of  trees  per  species  and 
class . 

CLEANING 

A  cleaning  operation  may  be  applied  to  the  stand  by 
subroutine  CLEAN  at  any  specified  mean  stand  diameter 
between  1.00  and  3.0  inches.   Numbers  of  crop  trees,  species 
priorities,  and  number  of  competitors  to  be  removed  per 
crop  tree  are  also  specified  by  the  user.   A  low  and  a  high 
number  of  good  stems  may  be  specified  so  that  the  potential 
and  quality  of  the  stand  may  be  maintained. 

Pruning  may  be  applied  to  the  first  log  of  all  yellow 
birches  and  sugar  maples  with  grade  2  potential,  thereby 
increasing  their  potential  to  grade  1. 

^ 



From  the  desired  number  of  crop  trees  and  species 
priorities,  subroutine  CLEAN  computes  the  actual  number  of 
crop  trees.   Only  stems  with  grade  1  and  2  potential  are 
considered  as  crop  trees.   Also,  the  number  of  stems  to 
be  removed  is  computed  by  multiplying  the  number  of  crop 
trees  by  the  number  to  be  removed  per  tree.   It  is  assumed 
that  the  cut  is  proportional  across  all.  species  and 
product  classes,  excluding  those  stems  selected  as  crop 
trees . 

The  next  step  is  to  project  the  numbers  of  trees  to 
the  end  of  the  sapling  stage,  by  estimating  the  exponential 
number.   This  is  done  by  comparing  numbers  of  stems  left 
after  cleaning  with  the  average  numbers  in  an  undisturbed 
stand.   According  to  the  stocking  guide  (Fig.  1),  no 
mortality  is  expected  if  the  number  of  stems  is  4oO  or  less 
Therefore  the  exponential  to  apply  after  cleaning  to 
project  the  final  number  of  trees  would  be: 

R  =  0.4428  (residual  remaining  -400 . 0 ) / (XN-4 00 . 0 ) 

where  XN  =  average  number  in  an  untouched  stand  for  a  given 
stand  diameter  and 

Log    XN  =  4.016316  -  0.2273  (mean  diameter) 

In  projecting  numbers  of  trees,  no  mortality  losses 
are  applied  to  crop  trees.   The  negative  exponential  losses 
are  applied  only  to  those  residual  stems  not  classed  as 
crop  trees. 

The  final  result  from  subroutine  CLEAN  is  numbers  of 
stems  by  species  and  quality  classes  at  a  mean  stand  dbh 
of  3.0  inches . 

Diameter  Distribution 

In  managing  even-aged  northern  hardwoods  beyond  the 
sapling  stage,  silvicultural  work  is  applied  primarily  to 
trees  that  make  up  the  main  crown  canopy.   Thus  the  sub- 

routine DIAMD  assigns  trees  to  diameter  classes  and 
eliminates  the  understory  trees.   This  step  results  in  a 
loss  in  number  of  stems,  an  increase  in  average  stand 
diameter,  and  changes  in  species  composition. 

Based  on  plot  data  from  young  stands  of  northern 

hardwoods  about  3  inches  in  mean  diameter,**  observed  ranges 
in  the  percentage  of  trees  by  diameter  classes  have  been 
defined  for  three  species  groups:   beech  and  sugar  maple. 

'*Leak,  William  B.  ,  op.  cit. 
7 



yellow  birch-red  maple-white  ash,  and  paper  birch  and 
others  (Table  2).   Assuming  about  equal  representation  of 
each  species  group,  the  expected  average  diameter  reflected 
by  Table  2  is  about  3.0  inches. 

Table  2. --Range  in  percentage  of  trees  in  each  diameter 
class  for  stands  with  2.5-  to  3.0-inch  average 
diameter 

Species Diameter 
class Yellow  birc 

h. 

(inches ) Beech and red  maple, 
and Paper  birch 

sugar maple white  ash and others 

1 

34  - 

71 
0-54 0 

-  20 

2 

20  - 
34 0-34 0 

-  30 

3 

6  - 

14 3  -  27 0 

-  25 

4 

1  - 

10 10  -  37 0 

-  25 

5 

0  - 

8 0-34 
12 

-  50 

6 

0  - 

3 0-25 0 

-  50 

7 remainder 0-20 0 

-  50 

8 0-20 0 

-  14 

remainder remainder 

Subroutine  DIAMD  shows  a  random  observation  within 
each  range,  and  determines  numbers  of  trees  by  diameter 
class  and  species.   Then,  the  1-,  2-,  or  3-inch  (cumulative) 
class  is  dropped  so  as  to  reduce  the  stand  to  760  trees 
per  acre  or  less;  this  procedure  brings  the  stand  into  the 
lower  end  of  the  northern  hardwood  stocking  guide  (Fig.  1) 
at  an  average  diameter  of  5  to  6  inches.   Many  of  the  under- 
story  trees  eliminated  are  beech  and  sugar  maple.   However, 
any  beech  or  sugar  maple  designated  as  crop  trees,  and 
released  by  weeding,  are  not  eliminated  as  understory. 

Finally,  the  subroutine  determines  numbers  of  re- 
maining trees  by  species  and  product  class,  as  well  as  the 

final  average  diameter  and  basal  area  per  acre.   This 
information  serves  as  input  into  the  poletimber-sawtimber 
phase  of  the  simulator.  | 

The  user  is  required  to  supply  initial  stand  inform- 
ation and  select  silvicultural  operations  to  be  performed 

during  the  sapling  phase. 
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The  number  of  independent  stands  to  be  considered, 
stand  titles,  and  the  number  of  revolutions  desired  for 
each  stand  are  required  in  the  control  program  (UPTAKE). 
Also  a  random  integer  must  be  provided  as  an  input  into 
the  rectangular  (RANREP)  and  normal  (GRASS)  randon  number 
generators . 

The  initial  stand  information  needed  is  the  site 
index  and  species  composition.   The  site  index  is  defined 
as  height  of  sugar  maple  at  base  age  50,  while  species 
composition  is  expressed  as  a  percentage  of  the  initial 
stand  at  1  inch  dbh. 

The  possible  silvicultural  treatments  are  weeding 
and  pruning  operations.   If  weeding  is  desired,  the  user 
must  supply  beginning  average  stand  diameter;  upper  and 
lower  bounds  or  number  of  good  stems,  within  which  limits 
weeding  will  not  be  canceled;  number  of  crop  trees  to  be 
released;  average  number  of  competitors  to  remove  per 
crop  tree;  and  the  crop  tree  priorities  of  beech,  yellow 
birch,  sugar  maple,  red  maple,  paper  birch,  and  white  ash. 

The  pruning  option,  if  specified,  will  prune  all 
yellow  birch  and  sugar  maple  crop  trees  less  than  veneer 
grade  to  one  log  length. 

Sapling  MAIN  Program 

The  sapling  phase  is  monitored  by  a  MAIN  program, 
whose  logic  is  illustrated  in  Figure  2.   The  program  can  be 
obtained  from  the  National  Technical  Information  Service. ^ 
The  input  consists  of  the  six  control  cards  for  each  stand 
as  UPTAKE. 

In  addition  to  calling  subroutines  in  the  sequence 
shown,  the  MAIN  program  provides  estimates  of  numbers  of 
years  required  to  reach  the  end  of  the  sapling  stage. 
These  time  estimates  are  based  on  site  index  and  the 
application  or  nonapplication  of  weeding;  computations  are 
made  by  simple  interpolation  between  the  site  index  values 
tabulated  below  (Leak  et  al .  1969): 

Vvrite  U.S.  Department  of  Commerce,  National  Technical 
Information  Service,  52  8  5  Port  Royal  Road,  Springfield, 
Virginia  22161  and  request  National  Technical  Information 
Service  (NTIS)  Accession  No.  PB  269384  A/S;  report  number 
NEFES/77-5.   NTIS  magnetic  tape  price  is  $250.00.   For 
further  price  information  contact  NTIS  Input  Branch, 
703-557-4690. 
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Figure  2. --Logic  of  the  MAIN  program  for  the  sapling  phase. 
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Site  Index      Weeded       Unweeded 
(feet)         (years )        (yearsT 

50  44  59 
6  0  3.8  5  0 
70  33  44 
80  29  40 

SAPLING-STAND  OUTPUT 

An  abbreviated  example  of  the  output  from  the  sapling 
phase  is  shown  in  Figure  3;  certain  completion  messages 
are  not  shown.   If  more  than  a  single  revolution  for  the 

stand  is  made,  the  output  begins  at  the  point  of  "WEEDING 
WAS  APPLIED,"  or  a  comparable  message.   Each  new  stand 
starts  at  the  head  of  a  new  page  with  the  appropriate 
title. 

The  final  output  consists  of:   percent  composition 
and  number  of  stems  for  each  species  and  quality  class 
(for  the  important  commercial  species);  a  summary  of  total 
numbers  of  stems,  basal  area,  and  mean  stand  diameter;  and 
an  estimate  of  the  years  required  to  reach  the  end  of  the 
sapling  phase.   At  this  point  or  after  several  revolutions 
the  stand  information  may  be  averaged  and  then  used  as 
input  to  the  poletimber-sawtimber  phase. 

SAPLING  PHASE  EVALUATION 

A  summary  of  the  final  output  from  five  runs  of  the 
sapling  phase  is  given  in  Table  3.   Each  run  reflects  the 
average  of  eight  revolutions.   Two  runs  incorporated  a 
weeding  release  of  200  crop  trees  per  acre,  two  runs  were 
without  weeding,  and  the  fifth  included  the  pruning  option. 
Both  the  weeding  and  no-weeding  options  were  tested  under 
disturbed  and  undisturbed  site  conditions.   The  disturbed 
site  reflects  the  effect  of  a  logging  operation  with  the 
mineral  soil  exposed  on  less  than  50%  of  the  area.   The 
undisturbed  site  produced  consistently  greater  numbers  of 
stems  for  all  species  and  quality  classes  except  for  paper 
birch,  which  regenerates  better  on  disturbed  sites. 

As  might  be  expected,  stocking  in  basal  area  is  A  line 
or  above  for  the  unweeded  conditions ,  and  somewhere  between 
the  A  and  B  lines  for  the  weeded  (Fig.  1). 

Numbers  of  good  stems--quality  1  or  2--range  from 
about  150  to  320.   These  numbers  are  in  line  with  published 
information  showing  that  numbers  of  crop  trees  in  sapling 
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UNDISTURBED    WITH    WEEDING    SITE    50    HO    PRUNING 

SPECIES    COriP    FOR      BE         YB         SM         RM         PB         Urt         PC    STMAP    ASP      OTH 
0.07   0.10    0.03   0.05   0.17    0.01    0.23   0.02    0.01    0.13 

SITE    INDEX    =        50.0 

WEEDING  DESIRED  AT  DBH     2.500 

RM3PT 

0.13 

WEEDING  WAS  APPLIED 

CROP  TREES  OF  BEECH   YEL  B   SUG  M  RED  11   PAP  B   U  ASH    ALL 

0.0   117. '3    0.0    0.0    32.1     0.0  200.0 

HUnBER  CUT  IN  WEEDIHG= 
2-IHCH  CLASS  DROPPED 

800.0 NUMBER  LEFT=    1275.5 

SPECIES  NUMBERS  AFTER  SAPLING  STAGE 

BEECH   YEL  B   SUG  M   RED  M   PAP  B   U  ASH 

QUALITY  I 

QUALITY  2 

QUALITY   3 

RHSPRTS  ASPEN 
175.4  11.3 

28.8^.      l-S'-: 

0.2 

O.OJ: 

33.5 

5.4^: 

0.4    15.1 

0A'<        2.4": 

4.  1 

0  .?•/. OTHER 
7.2 

1  .2'/. 

37.9 

6.  l'/. 

0.2 

0.0^ 

1  .0 

0.2^^ 
4.2 

0 . 7;-. 

4.6  62.9 
0.7'/.  10.1^ 

5.9  65.8 

0.9':  10.6^: 

22.2  136.8 

3.6':  22. 0>: 

STR  HAP  PIN  C 
22.6  0.0 
3.6  V.      0.0^ 

NUMBERS.  BASAL  AREA-  AND  AV  DBH  AT  END  OF  SAPLING  STAGE 
621.814     102.127       5.488 

YEARS  TO  END  OF  SAPLING  STAGE=       44.00 

2.0 
0.3^ 

1.0 
0.2^ 

3.5 

0.6^ 

Figure  3. --Example  of  the  output  produced  at  the  end  of  the 
sapling  phase. 
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northern  hardwoods  may  range  from  5  0  to  100  or  up  to 
nearly  HOO  per  acre  (Blum  and  Filip  1962;  Marquis  1967). 

Total  numbers  of  good  stems  are  not  consistently 
greater  with  weeding  than  with  no  weeding,  although  the 
trend  is  in  that  direction.   Weeding  favors  quality  class 
1  at  the  expense  of  both  other  classes,  but  the  numbers 
of  good  yellow  birch  and  quality  class  1  paper  birch  are 
consistently  higher  with  weeding,  primarily  because  these 
two  species  were  favored  as  crop  trees. 

The  numbers  of  good  stems  of  the  fast-growing  paper 
birch  and  white  ash  are  high  in  comparison  with  the  per- 

centage representation  of  these  species  in  the  initial 
regeneration.   However,  this  is  well  in  line  with  actual 
practice.   Marquis  (1967),  for  example,  showed  that  paper 
birch  and  white  ash  accounted  for  UM-  and  8  percent, 
respectively,  of  selected  crop  trees,  but  accounted  for 
only  about  12  and  3  percent,  respectively,  of  the  total 
number  of  commercial  stems.   The  characteristic  high 
quality  and  uniformly  rapid  growth  rate  (few  understory 
stems)  are  the  primary  reasons  for  this  phenomenon. 

Weeding  resulted  in  slightly  smaller  average  diameter 
and  basal  area  than  no  weeding  at  the  end  of  the  sapling 
stage.   This  reflects  the  higher  proportion  of  tolerant 
and  intermediate  species  brought  about  by  the  weeding      ± 
treatments,  as  well  as  the  somewhat  smaller  number  of      ■ 
suppressed  or  understory  trees  that  had  to  be  eliminated 
from  the  stand.   Estimated  years  to  reach  the  end  of  the 
sapling  stage  were  44  with  weeding  and  59  years  without 
weeding. 

Pruning  has  no  effect  on  diameter  growth,  basal  area, 
or  stand  composition.   The  quality  class  2  yellow  birch 
crop  trees  were  advanced  to  quality  class  1  through  pruning. 

Because  of  the  variability  in  the  Monte  Carlo  technique, 
a  range  of  responses  will  result  over  a  series  of  runs. 
Therefore  any  one  run  may  not  follow  the  average  evaluation 
described  here. 

POLETIMBER-SAWTIMBER-HARVEST  COMPONENTS 

The  poletimber-sawtimber-harvest  phase  of  the  simulator 
grows  the  stand  from  the  end  of  the  sapling  phase, 
approximately  4.5  inches  average  diameter,  to  harvest 
diameter  or  rotation  age.   The  program  covers  four  main 
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steps:   (1)  growth  projection,  (2)  thinning  operations, 
(3)  paper  birch-aspen  mortality,  and  (4)  harvesting. 

Growth  Projection 

The  stand  growth  projection  begins  with  gross  growth 
as  related  to  site  index  and  age.   Based  on  existing  plot 
data  and  available  yield  tables  (Leak  et  al.  1969),  this 
relationship  can  be  expressed  as: 

Annual  gross  basal-area  growth  = 

0.06128+0. 04333 ( site )-0. 00062 (age )-0. 00002 (age^) 

This  equation  is  applicable  for  site  indexes  between  4  0  and 
80  (for  sugar  maple,  base  age  50)  and  does  not  apply  to 
young  sapling-sized  stands.   Otherwise  it  maintains  a 
relatively  constant  gross  growth  rate  until  the  stand  reaches 
the  higher  age  classes. 

Annual  mortality  is  based  on  the  northern  hardwood 
stocking  chart  and  yield  table  (Solomon  and  Leak  1969) 
expressed  by: 

Stocking  chart: 

A-line  number  of  trees  =  2111.07373  -  409 . 31909 (MSD) 

+  28.55013(MSD)^  -  0 . 67 964 (MSD) ^ 

+  16.88345(SIN(5(MSD-1))) 

B-line  number  of  trees  =  1111.72095  -  210 . 41010(MSD) 

+  14. 68426(MSD)^  -  .34898(MSD)^ 

+  9.05404(SIN(^(MSD-1))) 

Where  MSD  is  the  mean  stand  diameter. 

Yield  Table: 

Years,  Site  50  =  54.56725  -  7.011110  (D)  +  1.65473  (D^) 

Years,  Site  60  =-2.80710  +  8.95088  (D)  +  0.29923  (D^) 

Years,  Site  70  =  6.48904  +  5.98422  (D)  +  0.26806  (D^) 

Where  years  is  the  years  to  reach  a  given  mean  stand 
diameter  D. 
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For  a  given  mean  stand  diameter,  net  annual  basal  area 
growth  at  the  A  line  can  be  computed,  and  mortality  at  the 
A  line  is  estimated  by  subtracting  net  growth  from  gross 
growth. 

Our  estimate  of  actual  stand  mortality  is  based  on 
the  assumption  that  mortality  at  minimum  stocking  (the 
B  line)  is  zero,  and  that  mortality  of  a  stand  above  the 
B  line  is  in  some  way  proportional  to  its  position  between 
the  A  line  and  B  line. 

Stand  mortality  = 

Where 

BA  -  BAB 

BAA  +  5  -  BAB 

BA  =  basal  area  of  stand 

X 
(GG  -  BAGA) 

BAB  =  basal  area  of  B  line 
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BAA  =  basal  area  at  A  line 

GG  =  gross  growth  Hlh 

BAGA  =  annual  net  basal  area  growth  at  A  line 

X  =  a  random  exponent  between  1  and  1.5 

When  X  =  1,  mortality  is  computed  in  direct  proportion 
to  the  position  of  the  stand  between  the  A  line  and  B  line. 
When  X>1,  the  mortality  rate  increases  as  the  A  line  is 
approached  and  passed--a  phenomenon  in  line  with  general 
experience. 

Unpublished  data  for  mixed  species  of  northern  hard- 
woods have  confirmed  that  the  average  diameter  of  trees 

that  die  equals  the  average  stand  diameter.   After  computing 
and  subtracting  the  number  of  trees  that  die  and  projecting 
the  net  basal-area  growth,  the  new  average  stand  diameter 
for  that  year  is  calculated. 

Growth  is  projected  each  year  as  described  above  until 
a  thinning  or  harvest  operation  interrupts  the  process. 
After  thinning,  annual  growth  projections  are  resumed  once 
again.   Species  and  quality-class  percentages  are  held 
constant  throughout  the  growth-projection  process,  except 
foi-  the  accelerated  mortality  of  paper  birch  and  aspen 
described  later.   Experience  has  shown  that  although  the 
species  do  not  grow  at  exactly  the  same  rate,  species  changes, 
in  the  overstory  of  even-aged  northern  hardwoods  proceed 
quite  slowly  (Leak  1961,  Marquis  1967). 
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Thinning  and  Harvest  Yields 

In  subroutine  THIN  the  user  may  specify  no  thinning 
or  the  diameter  at  which  to  begin  thinning.   The  stand  will 
be  reduced  to  the  B  line  whenever  the  stand  reaches  the 
specified  stocking  A  line,  3/4  of  the  way  from  B  line  to 
A  line,  or  1/2  of  the  way  from  B  line  to  A  line. 

Tree  removal  is  specified  by  the  user  according  to 
species  and  quality  class.   Since  mortality  of  paper  birch 
and  aspen  increases  sharply  from  age  8  0  on,  the  program 
uses  PBMORT  to  simulate  the  mortality  unless  the  user 
specifies  removal  prior  to  age  70.   Paper  birch  and  aspen 
are  the  first  species  removed  in  the  first  thinning  called 
after  age  70. 

The  final  harvest  is  specified  by  rotation  age  or 
mean  stand  diameter.   Intermediate  and  harvest  yields  are 
readily  converted  to  local  volume  standards  since  the 
output  is  presented  as  a  percentage  of  the  trees  of  each 
species  and  quality  class  at  the  specified  mean  stand 
diameter. 

Paper  Birch-Aspen  Mortality 

When  the  stand  reaches  8  0  years  of  age,  simulated 
mortality  of  any  remaining  paper  birch  and  aspen  is 
accelerated  by  subroutine  PBMORT  to  represent  the  short 
life  span  of  these  two  species.   Five  percent  of  the  initial 
amount  of  each  species  is  removed  per  year,  resulting  in 
complete  removal  of  both  species  between  8  0  and  100  years 
of  age.   Mortality  losses  are  applied  proportionally  across 
all  quality  classes.   Percentages  of  the  remaining  species 
are  adjusted  so  that  they  continue  to  sum  to  100  percent. 

As  mentioned  earlier,  the  user  has  the  opportunity  to 
circumvent  this  accelerated  mortality  by  specifying  that 
paper  birch  and  aspen  be  removed  in  the  first  thinning 
after  age  70. 

CONTROL  PROGRAMS 

Poletimber  -  Sawtimber  -  Harvest  Input  Requirements 

The  user  specifies  the  starting  parameters  for  each 
stand  (output  from  the  sapling   phase)  and  his  options  for 
controlling  the  treatments  during  this  phase  of  the 
simulation.   The  logic  for  this  phase  is  illustrated  in  Figure  4 
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Figure  4.--Lo2ic  of  MAIN  program  for  poletimber-sawtimber- 
harvest  phase. 
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Basic  stand  data  to  start  the  program  are  needed. 
The  site  index,  age,  and  stand  density  (basal  area,  number 
of  stems/acre,  and  average  stand  diameter)  must  be  included. 
The  species  composition  is  listed  by  percentages  in  three 
quality  classes  and  eight  species  groups:   beech,  yellow 
birch,  sugar  maple,  red  maple,  paper  birch-aspen,  white 
ash,  conifers,  and  others. 

As  each  stand  matures,  treatment  decisions  are  required- 
To  simulate  silvicultural  practices,  the  density  level  used 
to  initiate  thinning,  thinning  intensities,  paper  birch 
salvage  operations,  and  species  priorities  for  removal  must 
be  specified  by  the  user. 

Harvest  information  is  needed  for  stand  rotation  in 
the  form  of  desired  stand  diameter  and/or  age  limits. 

Poletimber-Sawtimber-Harvest  Output 

A  condensed  version  of  the  output  for  the  poletimber- 
sawtimber-harvest  phase  is  shown  in  Figure  5.  Some  of  the 
error  or  completion  messages  are  not  shown. 

More  than  one  set  of  stand  conditions  may  be  entered 
with  each  run,  but  it  is  necessary  to  supply  a  complete  set 
of  control  cards  for  each  stand.   The  first  set  of  output 
is  for  the  first  control  set,  and  so  on  until  all  control 
sets  are  used.   No  further  data  are  needed. 

The  first  block  of  output  lists  all  the  input 
conditions  for  this  numbered  stand.   These  include  site, 
number  of  trees  per  acre,  basal  area,  mean  stand  diameter, 
age  of  the  stand,  species  composition  by  quality  class, 
the  order  of  priority  removal  for  these  classes,  diameter 
at  which  to  start  thinning,  user  of  machine  removal  of 
paper  birch-aspen,  when  to  thin  the  stand,  and  the  rotation 
age  or  harvest  diameter.   These  provide  a  check  on  the 
control  cards  for  this  stand. 

Annual  information  is  printed  so  that  the  growth  of 
the  stand  can  be  traced.   This  information  includes  the 
age  of  the  stand,  the  mean  stand  diameter,  number  of  trees 
and  basal  area  per  acre.   Also  given  are  the  number  of  trees 
and  basal  area  for  the  A  and  B  lines.   The  annual  printout 
continues  until  the  mean  stand  diameter  at  which  to  start 

thinning--if  any--has  been  reached.   The  number  of  trees 
to  be  thinned  is  printed.   For  each  thinning,  the  number 
of  trees  and  the  percentage  by  species  of  the  total  stand 
thinned  are  listed  by  species  and  quality  class. 
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POLETIMBER    SAUTIHBER    SIMULATOR 

STAND    NUMBER  1       STARTED    UlTH 

SITE    =    50. 
HUHBEK    OF    TREES/ACRE    =      665. 
BASAL    AREA/ACRE    =      91.67 
DIAMETER    =      5,0 
AGE    OF    STAND    =      59. 

QUALITY 

CLASS 
1              0 

0 

BE 

IV. 
7 

3 
20 

YB 

6 
0 
0 

SPECIES 
SM           RH         PBA 
V'-.      0   8^.      8.2^. 
7        5   3      54    5 

UA 

0  4^ 
2.7 

CON 

0   OV. 
0.0 

OTHER 
0.0^ 
0.0 

2             0 
1 

2'/. 

3 
1 

10 
0 
4 

(>■■. 

0 
1  .0^    10.0^ 
6.6      66.5 0.2V. 1    3 

0   0^ 
0   0 o.o;: 

0.0 

3             2 
16 6 

6 

44 

6 
2 

16 

5^. 
6 3.9V.    21    3-/. 25.9    141.6 0.6V. 

4.0 O.OV.   36.2!: 
0.0   240.7 

« 

I 

ORDER   OF   SPECIE   CLASS    REMOVAL    8Y   PRIORITY 
24      23      22      21      20      19      18      17      16        9      12 

U10        81         465732 
13      14      15 

ITHIN    =    1,THIN   WHEN   STAND   REACHES  A-LINE 
UPERATER    CONTROLS   PAPER    BIRCH   REMOVAL   PRIORITY 

DIAMETER    AT    WHICH   THINNING   STARTED    =      6.0 
ROTATION    ACE    =      150. 
HARVEST    DIAMETER    =      14.0 

MEAN   DIAMETER   FOR   AGE 

60.    = 

5.086 

NUMBER   OF   TREES    IN   STAND    =      660.34 
A-LINE   NUMBER    OF    TREES        PRESENT   = 
B-LINE   NUMBER    OF    TREES        PRESENT    = 

BASAL    AREA    OF   STAND    =        93.16 
BA   AT    A-LINE   =        95.91 
BA   AT    B-LINE   =        52.89 

679.8   NEXT   YR. 
374.9   NEXT   YR. 

661  .6 365.5 I 
THINNING  NO.     1 
NUMBER  OF  TREES  THIHNED=  246.731 

AVERAGE  STAND  DIAMETER  =    6  01 

QUALITY SPECIES 
CLASS          BE 

YB 

SM           RM 
PBA 

UA CON      OTHER 

1         O.o;; 
O.OV. 

O.OV.      O.C: 

0.0'/: 0.0'/. 

O.OV.     0.0!: 
0.0 0.0 0.0        0.0 0.0 0.0 0.0        0.0 

0,0!:  0.0!:  0.0!:  0.0!;  0.0!:  oov.  0.0!;  O.o:: 
0.0    0.0    0.0    0.0    0.0    0,0    0.0    0.0 

0,0V.  0,0!:  O.OV.  0,0!;  8  4!;  0.6!;  0.0!;  36.2V. 
0  0    0.0    0.0    0  0   46  00   3.27   0.0  197.46 

STAND  NUMBER 
SITE  INDEX  =   50. 
NUMBER   OF    TREES/ACRE    =    119.4 
BASAL    AREA    =      94.22 
MEAN    STAND    DIAMETER    =       12.0 
AGE    OF    STAND    =         150. 
THINNING  BEGAN  AT  DIAMETER  = 

1   AT  HARVEST  DIAMETER    14.0  OR  ROTATION  AGE  150.0 

6.0 

HARVEST    YIELD    IH   PERCENT 

UALITY SPECIES 
CLASS BE 

YB 

SM RM 
PBA 

UA 

CON OTHER 
1 0 

?•/. 

20 

8!: 

0 

7V. 

5.4!; O.OV. 
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0,0V. O.OV. 
0 8 

24 

8 0 8 
6.4 

0   0 3 2 0.0 0.0 

2 1 
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10 
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0!; 
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O.OV. 0.0!; 1 6 12 8 4 3 
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0.0 I 6 0.0 0.0 
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16 

7-/. 

29 
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0 

0!; 
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O.o;; 20 0 

34 

7 0 0 0.0 0.0 0 0 0   0 0.0 

I 
Figure  5. — Example  of  output  at  the  end  of  the  poletimber- 
sawtimber-harvest  phase. 
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The  stand  continues  to  be  thinned  at  the  specified 
interval,  when  it  reaches  either  1/2  the  distance  between 
the  A  and  B  lines,  3/"+  of  the  distance  between  the  A  and 
B  lines,  or  the  A  line.   The  final  listing  of  all  stand 
conditions  plus  the  species  numbers  and  percentages  by 
quality  classes  is  the  last  printout  at  rotation  age  or 
harvest  diameter. 

POLETIMBER-SAWTIMBER-HARVEST  PHASE  EVALUATION 

Using  the  test  runs  outlined  in  the  sapling  phase 
as  input  for  the  poletimber  phase,  various  management 
intensities,  sites,  and  silvicultural  practices  were  chosen 
and  the  results  compared.   This  evaluation  will  show  the 
range  of  information  obtained  from  the  model  and  give  an 
indication  of  the  simulated  response  to  a  variety  of 
management  options.   Table  4  outlines  the  options  used  and 
the  resulting  yields,  age,  and  mean  stand  diameter. 
Stand  composition  is  detailed  in  Table  5,  while  Table  6 
summarizes  harvest  volumes  by  species  and  quality  classes 
of:   (1)  veneer,  (2)  sawlogs ,  and  (3)  pulpwood. 

Management  intensities  were  selected  by  thinning  at 
the  A  line  (less  intense)  or  at  1/2  A  line  (very  intense). 
By  increasing  the  level  of  management  on  the  same  site 
the  mean  annual  yield  was  increased  by  2  5  percent  as  the 
thinnings  were  able  to  utilize  a  greater  percentage  of  the 
mortality  and  increase  growth  on  the  remaining  trees 
(Table  4).   As  a  result  of  this  increased  diameter  growth, 
the  yield  of  quality  class  1  was  increased  approximately 
80  percent  with  increased  management  regardless  of  weeding 
treatment  from  sapling  phase  (Table  6). 

However  the  percentage  increase  was  greater  on  the 
better  sites,  reflecting  the  superior  response  to 
silvicultural  treatment  by  these  sites.   Comparing  the 
growth  of  two  stands  on  the  same  site  (Fig.  6)  shows  the 
increased  yields  and  final  size  that  can  be  achieved  when 
intensive  management  (thinning  at  1/2  A  line)  is  selected. 

The  effect  of  site  index  was  studied  at  sites  with 
indexes  of  50  and  70  (sugar  maple,  base  age  50).   The 
difference  in  site  index  had  no  consistent  effect  on  species 
composition  (Table  5);  or  quality  class  (Table  6);  however 
the  mean  annual  yield  was  approximately  100  percent  greater 
on  the  better  sites,  with  the  less  intensely  managed  stands 
showing  the  greatest  effect  (Table  4). 
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The  better  site  also  required  40  years  less  to  reach 
the  same  mean  stand  diameter  (Fig.  7). 

The  model  indicates  that  stands  on  better  sites  respond 
more  rapidly  to  silvicultural  treatment  through  early 
mortality,  crown  differentiation,  and  increased  volume 
growth  (Leak  et  al.  1969). 

Weeding  or  not  weeding  in  the  sapling  phase  was  also 
evaluated  through  the  poletimber-sawtimber-harvest  phase. 
Weeding  had  a  minimal  positive  effect  over  not  weeding. 
Only  a  few  years  separated  the  stands  at  harvest  age 
(Fig.  8),  and  the  mean  annual  yield  increased  slightly 
(Table  U).   The  most  significant  effect  was  the  improvement 
in  quality  by  50  percent,  which  occurred  on  the  poorer  sites 
(Table  6).   There  was  very  little  effect  on  the  percentage 
of  primary  crop  species  (yellow  birch  and  sugar  maple)  on 
the  less  intensely  managed  stands.   On  more  intensely 
managed  stands  the  primary  crop  species  were  greatly  favored 
at  the  expense  of  nearly  all  others. 

Therefore  weeding  in  sapling-size  stands  offers  very 
little  improvement  in  yield  or  length  of  stand  rotation, 
regardless  of  site,  but  weeding  in  young  stands  will  improve 
the  quality  and  quantity  of  desired  species. 

Returning  the  stocking  to  the  B  line  by  harvesting  the 
paper  birch  in  the  first  thinning  after  age  70  instead  of 
letting  it  die  increased  the  yield  of  paper  birch  of  quality 
classes  1  and  2  at  the  second  thinning,  but  it  was  removed 
instead  of  yellow  birch  in  quality  class  3  (Table  7). 
(Both  could  not  be  removed  without  lowering  the  stocking 
below  the  B  line.)   This  resulted  in  an  increase  of  40      ^ 
percent  in  class  3  yellow  birch,  reducing  the  yield  at 
harvest  of  the  upper  classes  of  yellow  birch  by  13  percent 
each,  and  the  yields  of  all  other  quality  classes  and 
species  by  an  average  of  12  percent.   Harvesting  paper  birch 
increased  by  95  percent  the  total  paper  birch  obtained.       ■ 
Knowing  this,  the  manager  can  weigh  the  trade-offs  of 
increased  paper  birch,  and  class  3  yellow  birch,  versus  a 
decrease  in  all  other  classes  and  species. 

The  pruning  option  was  also  tested;  its  only  effect 
was  to  move  quality  class  2  of  the  pruned  species  into 
class  1  with  no  effect  on  growth  or  final  yield. 
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able  7. --Volumes  removed  in  thinning  and  at  harvest,  by  species  and  quality 

class,  with  and  without  removal  of  paper  birch  at  first  thinning 

after  age  70  (Site  index  70,  A-line  stocking,  with  weeding)  (in 
cubic  feet  per  acre) 

Sjecies 
Quality 
class 

Paper  birch  not removed Paper  birch 
removed 

Thin  1    Thin  2 Harvest Thin  1    Thin  2 Harvest 

Bech 1 —       — 3  6 —       — 33 

2 — 54 — 
47 

i 
3 — 675 — 583 

^llow 1 — 1030 — 
894 

?ar 
1 

aple 2 

3 

f 1 

iple 2 

3 

oer 

.rch 

1 

2 

3 

ite 1 

ih 2 

3 

ier 1 

2 

3 

367 

432 

562 

627 

36 

167 
0 

149 

189 
445 

258 130 

54 

36 

16 

850 

258 

16 

850 

445 

445 

208 

159 

130 

489 

1039 

33 

14  5 

14 
130 

163 

47 

33 

'.1 1 0 0 1305 0 208 
1137 

2 0 0 1008 0 159 
877 

1 
3 1124 1374 1302 1124 1020 1636 
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ABSTRACT 

Specific  techniques  are  presented  for  high  resolution  of  peroxidase-IAA 
oxidase  isoenzymes  in  polyacrylamide  gel  slabs  by  isoelectric  focusing  in  pH 
gradients.  Banding  patterns  are  entirely  reproducible.  pH  gradients  are  linear 

and  there  is  no  "cathode  shift."  The  enzyme  stains  are  very  sensitive  to  low 
catalytic  activity.  Since  the  extreme  cathodic  or  anodic  isoenzymes  of  perox- 

idase- lAA  oxidase  enzyme  have  isoelectric  points  beyond  the  limits  of  wide- 
range  carrier  ampholytes,  it  was  necessary  to  adopt  a  more  realistic  definition 
of  run-time.  Also,  a  labeling  scheme  similar  to  that  used  in  electrophoresis 

was  adapted  for  isoelectric  focusing  by  use  of  a  standard  "marker  isoen- 
zyme." The  number  of  peroxidase-IAA  oxidase  isoenzymes  revealed  by  this 

technique  is  more  than  twice  that  previously  reported  in  the  literature. 
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AN  OVERVIEW 

My  earlier  comments  were  intended  to  give  the 
uninitiated,  but  potential,  user  of  lEF  a  brief  idea 
of  how  the  technique  developed,  how  it  has  been 
used,  and  what  kinds  of  results  one  may  expect. 

Before  getting  into  the  step-by-step  details  that 
follow,  I  suggest  that  you,  the  user,  read  through 

the  entire  paper  and  make  an  inventory  of  the  elec- 
tronic equipment,  various  materials,  and  reagents 

needed.  Check  off  those  items  you  already  have  in 
your  laboratory,  then  proceed  to  acquire  the  rest. 

Prepare  the  necessary  stock  solutions,  and  make 

masters  of  the  standard  data  sheets,  with  numer- 
ous copies.  It  would  also  be  worthwhile  to  practice 

making  a  few  gels  in  the  gel  former.  (Note:  It  is 
best  to  use  a  new  piece  of  tubing  for  each  new  gel 
slab.)  Actual  test  runs  should  then  be  made  with 
commercially  purified  enzyme  to  complete  your 

check-out  of  all  phases  of  the  method.  (Note:  The 
method  should  work  equally  well  for  other 

enzymes  and  globular  proteins,  so  your  com- 
mercial enzyme  or  protein  may  be  other  than 

peroxidase.  However,  as  discussed  in  the  section 

on  labeling  isoenzymes,  it  is  always  necessary  to 

use  commercial  HRP  of  RZ-1  purity  to  establish 

the  location  of  the  critical  "marker  isoenzyme" 
on  your  gel.  I  recommend  Sigma  HRP.) 

Feel  free  to  write  or  call  the  author  if  you  wish 
to  discuss  any  point. 

PREPARATION 

OF  STOCK  SOLUTIONS 

20  Percent  acrylamide  stock 

Weigh  out  20  g  of  acrylamide  monomer  (Fig.  1 ), 

taking  all  safety  precautions — i.e.,  use  of  mouth 
and  nose  masks,  rubber  gloves,  safety  glasses,  and 

lab  coat — because  acrylamide  in  monomeric  form 
is  a  neurotoxin.  Place  in  a  400-ml  beaker.  Then, 

weigh  out  0.8  g  of  Bis  (N,  N  —  methylene-Bis- 
acrylamide,  which  is  a  cross-linking  co-monomer) 
and  add  to  the  400-ml  beaker.  Add  about  75  ml  of 

distilled-deionized  (d-d)  water,  stir,  and  allow  to 
set  in  the  hood  (a  further  safety  precaution).  Clean 
thoroughly  area  around  balance.  Stir  acrylamide 

solution  for  a  few  minutes,  then  pour  it  into  a  100- 
ml  volumetric  flask  with  three  small  rinses  of  the 

beaker.  Build  to  volume  with  d-d  water  and  invert 

25  times.  No  particles  should  be  visible.  Pour  solu- 

tion into  a  plastic  bottle,  label,  date,  and  store  at 

4°  C.  This  stock  solution  is  good  for  6  months. 
When  removing  this  solution  from  the  cold,  let  it 

warm  to  room  temperature  before  use — any 
visible  particles  should  disappear  with  warming. 
Wash  off  gloves  and  bare  hands. 

Summary:  20  Percent  acrylamide  stock. 
a.  20  g  acrylamide 
b.  0.8  g  Bis 

c.  Bring  to  100  ml  final  volume  with  d-d 
water. 

2  Percent  ammonium  persulfate 

This  solution  is  made  fresh  on  the  day  it  is  to  be 

used.  Weigh  out  200  mg,  place  in  a  10-ml 
volumetric  flask,  bring  up  to  volume  with  d-d 
water,  and  invert  the  flask  25  times.  Place  flask  in 
the  hood.  The  bottle  of  ammonium  persulfate 

(AP)  should  be  kept  at  4°  C  in  a  plastic  bag  half 
filled  with  a  desiccant,  e.g.,  silica  gel.  Replace  gel 
when  color  changes  from  blue  (dry)  to  pink 

(moist). 

TEMED 

This  is  N,N,N ',N',-tetramethylethylene-diam- 
ine.  It  is  used  to  catalyze  the  polymerization  of 

acrylamide,  and  AP  is  an  initiator  for  this  reac- 
tion. TEMED  comes  as  a  solution  ready  for  use. 

Caution — it  is  highly  flammable  and  toxic  to  the 
skin.  Use  it  in  the  houd  and  wear  your  rubber 

gloves,  safety  glasses  (regular  eyeglasses  are  satis- 

factory) and  a  lab  coat.  Store  at  4°  C. 

Carrier  ampholytes 

These  reagents  come  ready  for  use  as  40  percent 

(w/v)  solutions.  At  present,  there  are  three  manu- 
facturers (refer  to  Appendix)  of  ampholytes.  They 

can  be  purchased  in  wide  (approximately  pH  3  to 

10,  depending  on  the  commercial  source)  or  nar- 
row ranges,  e.g.,  pH  2  to  4,  pH  6  to  8,  pH  9  to  11. 

All  work  described  in  this  handbook  utilized  wide- 
range  carrier  ampholytes.  The  bottles  are  sealed 
against  contamination.  When  needed,  a  quantity 

of  ampholyte  is  extracted  by  inserting  ihe  needle 
of  a  sterile,  disposable  hypodermic  syringe 

through  the  rubber  stopper,  inverting  the  bottle, 

and  withdrawing  the  required  volume.  Am- 

pholytes are  stored  at  4°  C. 
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Figure  1— Weighing  acrylamide  monomer,  using  safety  clothing  (lab 
coat  and  rubber  gloves)  and  safety  devices  (mouth  and  nose  mask  and 
eyeglasses). 

Electrode  solutions 

The  anolyte  (for  +  electrode)  is  a  0.1  M  solu- 
tion of  hydrogen  chloride  (HCl).  Prepare  a  liter 

by  adding  8.3  ml  of  37  percent  HCl  to  d-d  water 
in  a  volumetric  flask,  mixing  and  bringing  to  final 
volume  with  d-d  water.  Do  this  in  a  hood.  Do  not 
breathe  fumes  or  get  acid  on  your  hands. 

The  catholyte  (for  -  electrode)  is  a  0.5  M  solu- 
,  tion  of  sodium  hydroxide  (NaOH).  Prepare  a  liter 

I  by  adding  20  g  of  98.7  percent  NaOH  pellets 
slowly  to  a  volumetric  flask  containing  a  few 

,  hundred  ml  of  d-d  water.  Be  careful  of  heat  of 
I  dissolution;  it  is  wise  to  run  cool  water  over  the 

flask  until  all  NaOH  pellets  have  dissolved.  Build 

to  volume  with  d-d  water.  Be  careful  in  handling. 
NaOH  is  very  caustic. 

Peroxidase  activity  stain 

The  recipe  given  here  is  a  modification  of  that 

given  by  Shaw  and  Prasad  (1970).  Buffer  strength 
was  increased,  calcium  chloride  was  omitted, 

development  was  carried  out  at  room  tempera- 
ture, and  glycerine  as  a  fixative  was  omitted. 

Dissolve  50  mg  of  3-amino-9-ethyl  carbazole  in 
5  ml  of  dimethylformamide  (DMF)  (Caution  — 
work  in  a  hood,  because  DMF  is  highly  irritating 
to  skin,  eyes,  and  mucous  membranes),  and  add 
the  solution  to  100  ml  of  2  M  sodium  acetate 

buffer,  pH  5.0.  Prepare  the  buffer  by  mixing  29.6 
ml  of  2  A/  acetic  acid  with  70.4  ml  of  2  M  sodium 

acetate.  Prepare  a  separate  solution  of  3  percent 
hydrogen  peroxide  (H2O2)  by  pipetting  1  ml  of  30 
percent  H2O2  into  a  10-ml  volumetric  fiask  and 



bringing  to  volume  with  d-d  water.  Invert  to 

insure  good  mixing,  and  store  at  4°  C.  When  a  gel 
is  ready  for  peroxidase  staining,  add  0.5  ml  of  this 
3  percent  H2O2  solution  to  100  ml  of  the  carbazole 

solution,  stir,  and  pour  gently  over  the  gel  slab. 

I AA  oxidase  activity  stain 

This  recipe  was  greatly  modified  from  that 

given  by  Endo  (1968),  and  is  essentially  a  new 
formulation.  As  Endo  has  stated,  the  Fast  Blue 

BB  (FBBB)  dye  forms  an  insoluble  complex  with 
the  lAA  oxidase  reaction  products  and  stains  the 

gel  at  the  isoenzyme  location.  Three  stock  solu- 
tions are  required: 

Solution  A  —  Dissolve  FBBB  in  ethanol  at  a 

concentration  of  4  mg/ml  and  store  at  4°  C.  This 
solution  is  stable  for  many  weeks. 

Solution  B  —  Add  16.4  mg  of  p-coumaric  acid 

and  17.6  g  of  indoleacetic  acid  (lAA)  to  a  50-ml 
volumetric  flask,  and  dissolve  both  compounds 
with  a  few  ml  of  ethanol.  Both  compounds  will  be 
at  2  mM  concentration  when  brought  to  final 
volume.  Prior  to  this,  however,  prepare  a  0.1 
percent  solution  of  H2O2  by  diluting  0.3  ml  of  30 

percent  H2O2  to  90  ml  with  d-d  water.  Pipet  2.4  ml 
of  the  0. 1  percent  H2O2  into  the  volumetric  flask 

and  bring  to  final  volume  with  d-d  water. 
Solution  C  —  prepare  100  ml  of  2  M  sodium 

acetate  buffer,  pH  4.2,  by  mixing  73.6  ml  of  2  M 
acetic  acid  with  26.4  ml  of  2  M  sodium  acetate. 

When  a  gel  is  ready  for  lAA  oxidase  staining,  pre- 
pare the  staining  solution  by  mixing  25  ml  of  A  + 

50  ml  of  B  -I-  25  ml  of  C.  This  final  solution  con- 

tains 1  mM  lAA,  1  mM  H2O2,  0.5M  sodium  ace- 
tate buffer,  pH  4.2,  and  FBBB,  1  mg/ml. 

PREPARATION  OF  GEL  SLAB 

Assembling  the  gel  former 

Two  glass  plates,  24  cm  x  16  cm  x  3  mm,  are 
needed.  (Chemicals  for  making  the  gel  can  be 

warming  up  while  the  gel  former  is  being  pre- 
pared.) Plates  should  be  thoroughly  clean  and 

should  be  handled  by  the  edges  only.  Dab  12  spots 
of  silicone  stopcock  grease  on  one  plate  and  smear 
it  around  evenly  with  your  fingers.  With  a 

Kimwipe,'  smooth  out  the  grease  by  brushing  it 
gently  in  the  direction  of  the  long  axis.  With  a 

fresh  Kimwipe,  repeat  the  brushing  in  the  direc- 
tion of  the  short  axis.  Repeat  each  wiping  with 

lighter  strokes.  The  grease  should  now  be  spread, 
thinly  and  evenly,  over  the  glass  surface.  Set  the 
plate  aside  for  a  few  minutes  to  allow  the  grease  to 
flow,  creating  a  smoother,  more  uniform  coating. 
The  grease  prevents  the  polymerized  acrylamide 
gel  from  sticking  to  the  plate. 

Take  a  65-cm  length  of  polyethylene  Intra- 

medic'  tubing  (I. D. -1.14  mm,  O.D.-1.57  mm)  and 
lay  it  along  the  edge,  1  cm  from  the  long  side  of 
the  greased  plate  (Fig.  2).  Cover  this  plate  with  a 
clean  plate  and  clamp  their  edges  together  with 
binder  paper  clips,  as  illustrated.  Continue  laying 
in  the  tubing  in  this  fashion  along  the  bottom  and 
up  the  remaining  long  side  of  the  glass  plates. 
Attach  binder  paper  clips  as  you  proceed,  being 
careful  to  make  the  corners  as  square  as  possible 

without  kinking  the  tubing.  Upper  end  is  left 

open.  (Tubing  can  be  re-used  two  or  three  times, 
but  the  risk  of  leaking  gel  solution  increases  with 
each  use.) 

Place  the  completed  gel  former  in  the  hood, 

standing  upright  on  a  paper  towel  and  wedged  be- 
tween two  heavy  blocks  (or  some  thick  books). 

Turn  on  the  exhaust  fan  of  the  hood. 

Mixing  and  pouring  the  gel 

Put  on  rubber  (or  plastic)  gloves  and  lab  coat. 
Assemble  the  following  items  in  the  hood:  a 

beaker  and  rinse  water,  a  50-ml  Erlenmeyer  flask, 

microcapillary  tubing  or  Hamilton'  syringe,  two 
10-ml  T.D.  serological  pipets,  one  1-ml  T.D. 
serological  pipet,  a  rubber  pipet  filler  (to  avoid 

mouth  pipetting),  and  one  3-ml  sterilized,  dis- 
posable syringe. 

Pipet  23.3  ml  of  d-d  water  into  the  50-ml  flask. 
Add  8.9  ml  of  20  percent  acrylamide  stock,  30/il 

(0.03  ml)  of  TEMED,  and  2.6  ml  of  wide-range 
carrier  ampholytes  (40  percent  w/v);  degas  the 
mixture,  then  add  0.6  ml  of  freshly  prepared  2 

percent  AP  and  swirl  the  flask  to  mix  all  com- 
ponents well. 

Introduce  the  acrylamide  solution,  with  a  9-in 
Pasteur  pipet  and  squeeze  bulb,  into  the  gel 
former  so  that  the  solution  runs  down  the  tubing 

at  the  side  (Fig.  3).  It  will  be  5  min  before  the 
acrylamide  starts  to  polymerize.  Fill  the  gel  former 

up  to  1  cm  from  the  top.  Dispose  of  the  Pasteur 

pipet  and  3-ml  plastic  syringe.  Rinse  off  gloves 
and  wash  hands. 

Gel  should  be  well  polymerized  after  Yi  h. 

Verify  polymerization  by  tilting  the  gel  former 
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Figure  2— Completed  assembly  of  gel  former.  Note  position  of  tubing 
between  glass  plates  held  with  binder  paper  clips. 

Figure  3— Using  a  Pasteur  pipet  to  fill  gel 
former  with  polyacrylamide  solution. 



back  and  forth  edgewise  to  see  if  a  thin  layer  of  greased  plate,  and  tubing.  The  gel  slab  will  stick  to 
water  moves  back  and  forth  over  the  top  edge  of  the  other  plate.  It  is  now  ready  for  sample  applica- 
the  polymerized  gel.  When  gel  is  fully  polymerized  tion. 
(approximately    1    h),   remove  the  binder  clips, 

PREPARATION  OF  DATA  SHEETS 

The  following  outline  is  suggestive  only,  but  we  have  found  it  to  be  very  satisfactory. 

Date: 

Title:  Brief  and  clear. 

Apparatus:  Isoelectric  focusing  on  a  polyacrylamide  gel  slab  using  a   power  supply. 

Gel:  5*^0  polyacrylamide  gel,  persulfate-catalyzed,  with  3  percent  carrier  ampholytes  (state  brand 
name). 

Samples: 

Concentration 
Slit  # Sample or  Activity Position  Load 

1  to  6  or Give  name, 
1  mg/ml  for  com- 

Usually 4/^1,  but  can 
1  to  8 extract  No. mercial  HRP.  Variable use  8,  12,  or  16^1,  as 

date,  etc. for  fresh  extracts  (ex- 
press in  units/ml). 

needed. 

Sample  preparation:   1  mg/ml  for  commercial  HRP.  For  fresh  extracts,  tell  how  they  were  prepared 
and  to  what  degree  they  were  purified. 

Sample  application:  Direct  injection  into  the  gel  or  into  slits. 

Gel  size  and  preparation:    16.5  cm  x  13  cm  x  1  mm  (NOTE:  thicker  gels  could  be  made  with  larger 

diameter  tubing)  gel  slab  made  with  23.3  ml  of  d-d  water,  8.9  ml  of  20 
percent  acrylamide  with  Bis,  30  f^l  of  TEMED,  and  2.6  ml  of  ampholytes 
(mixture  degassed)  then  0.6  ml  of  2  percent  AP. 

Activity  stain:  Whatever  is  pertinent. 

pH  gradient:  Record  as  taken  on  the  gel  and  plot  on  graph  paper. 

Power:    W  for   h  of  continuous  constant  power  maintained  manually  or  automatically. 



APPLICATION 
OF  ENZYME  SAMPLE 

Template  for  sample  placement 

Draw  to  scale  on  paper  a  template  of  the  glass 
plate  and  the  outlines  of  the  gel,  as  given  in  the 
data  sheet  (Fig.  4).  Show  on  it  the  locations  and 
polarity  of  the  electrodes,  the  locations  of  paper 
wicks  at  the  ends,  and  the  intended  location  for 
sample  applications.  We  use  replications  of  a 
sample  applied  diagonally  across  the  gel,  as 

shown,  or  side-by-side  applications  (usually  only 
six)  located  7.4  cm  above  the  anode  end  of  the  gel. 

Applying  samples  to  the  gel 

Samples  (4  ̂ l  at  a  time)  are  taken  up  in  a 
Hamilton  syringe  and  applied  into  slits  cut  in  the 

gel  with  a  razor  blade  (Fig.  5),  or  are  injected 
directly  into  the  gel  (Fig.  6).  If  more  than  4  fil  are 
required,  due  to  low  enzyme  activity,  another  4  ̂ 1 

can  be  injected  along  a  1-cm  line  directly  below  the 
first  line  of  samples.  We  have  applied  as  much  as 
16 /il  total  by  this  technique,  with  excellent  results. 

Then,  place  the  electrode  assembly  on  top  of  the 
inner  edge  of  the  paper  wicks,  as  illustrated  (Fig. 
8).  Tape  each  glass  rod,  in  two  locations,  to  the 
underside  of  the  glass  plate  (Fig.  9),  thus  bringing 
the  electrodes  to  bear  firmly  on  the  paper  wicks 
and  gel. 

Place  the  entire  assembly  in  a  glass  baking  dish 

slightly  larger  than  the  assembly  (Fig.  9).  The  glass 
dish  is  then  set  on  an  aluminum  cookie  sheet.  Use 

a  Pasteur  pipet  to  moisten  the  (  +  )  wick  with  0.1 

M  HCl  and  the  ( - )  wick  with  0.5  M  NaOH.  Do 
not  moisten  paper  wicks  to  the  point  that  free 
solution  runs  out  on  the  plate!  Attach  battery  clip 

of  the  red  cable  to  the  ( + )  electrode  and  the  bat- 

tery clip  of  the  black  cable  to  (-)  electrode  (Fig. 
9). 

Press  a  plastic  cover,  about  10  to  13  cm  high, 

down  over  the  glass  baking  dish  and  lead  the  elec- 
trodes out  through  their  respective  holes  in  the  top 

(Fig.  10).  Tape  the  electrode  cables  to  the  plastic 
cover,  so  they  are  held  firmly  in  place.  Place 
weights  on  the  plastic  cover  to  hold  it  down.  Plug 
the  electrodes  into  the  proper  receptacles  on  the 

power  supply  (Fig.  10),  then  place  all  this  apparat- 

us in  a  cold  room  at  4°  C. 

SETTING  UP  THE 

ISOELECTRIC  FOCUSING 
APPARATUS 

Preparation  of 

electrode  assembly 

Two  carbon  electrodes  (of  the  kind  used  in 
welding),  about  8mm  in  diameter  and  cut  to  16.5 
cm  length,  are  glued  (epoxy  resin  with  catalyst)  to 

the  ends  of  20-cm  glass  stirring  rods  (Fig.  7).  The 
distance  between  the  inner  edges  of  the  carbon 
electrodes  should  be  exactly  16.5  cm.  Each  carbon 
electrode  should  extend  1  cm  beyond  the  glass  rod, 
so  that  battery  clips  can  be  attached.  Arbitrarily 

label  one  electrode  (-I-)  and  the  other  electrode 

(-),  as  illustrated.  A  third  glass  rod  is  glued 
across  the  other  two  glass  rods  to  give  more 
ridigity  to  the  assembly. 

The  wick-electrode-gel  connection 
After  enzyme  samples  have  been  applied,  place 

filter  paper  wicks,  3.5  cm  x  15.0  cm  (Whatman'  3 
MM),  across  each  end  of  the  gel  so  that  their  inner 
edges  are  16.5  cm  apart;  this  will  be  indicated  by 
the  paper  template  beneath  the  gel  plate  (Fig.  8). 

MONITORING  THE  ISOELECTRIC 

FOCUSING  RUN 

The  next  crucial  issue  is  electricity.  What  elec- 
trical parameters  are  important,  and  how  should 

electricity  be  supplied  to  the  electrodes  of  the  lEF 
apparatus?  Various  types  of  power  supplies  are 
available  (Fig.  11).  Those  providing  constant 
voltage  or  constant  current  were  widely  used  in 

electrophoresis,  and  were  also  tried  with  lEF  in 
the  early  stages  of  its  development.  Heating  of  the 

gel  proved  to  be  a  problem,  and  isoenzyme  separa- 
tions were  not  as  good  as  predicted  by  theory. 

When  pulsed  power  (i.e.,  watts)  was  used,  the 
results  were  not  much  better  than  with  other  types 

of  power  supplies  (Righetti  and  Drysdale  1974). 
The  determination  by  Allington  et  al.  (1975)  that 
continuous  constant  power  should  produce  the 
best  resolution  of  isoenzymes  for  lEF  in 

polyacrylamide  gels  has  been  confirmed  by  results 
obtained  in  my  laboratory. 

Text  Continues  on  Page  12. 



GEL-SAMPLE    PLACEMENT 

Figure  4— Paper  template  used  in  making  1- 
cm  slits  for  enzyme  placement  for  a  diagonal 
run. 

+ 

Figure  5— Cutting  sample  slits  in  the  gel,  with  a  template  beneath  the 
glass  plate. 



Figure  6— Applying  enzyme  samples  into  slits,  or  by  direct  injection, 
with  a  microliter  syringe. 

Figure  7— Completed  electrode  assembly. 



Figure  S—Electrode  assembly  in  place  on  the  gel. 

Figure  9— Electrode  assembly  is  taped  to  the  glass  plate  (to  insure 
close  contact  between  gel  and  electrodes)  and  set  in  the  baking  dish; 
cables  are  clamped  to  their  respective  electrodes. 
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Figure  10— Entire  lEF  chamber  is  assembled  and  cables  are  plugged 
into  a  power  supply. 

Figure  11— Examples  of  power  supplies:  A— constant  voltage  plus 
constant  current;  B— constant  power;  C— nonregulated;  D— pulsed 

power. 



Manual  regulation 

of  constant  power 

Continuous  constant  power  can  be  supplied  to 

the  lEF  apparatus  by  an  unregulated  power  supply 

(e.g.,  C  in  Fig.  11)  that  is  monitored  by  a  tech- 
nician and  readjusted,  as  necessary,  to  maintain 

constant  power.  In  practice,  the  technician  reads 

the  voltage  and  current,"  multiplies  the  two  to 
calculate  power  level,  and  then  manually  readjusts 

the  power  supply  to  maintain  the  desired  power 
output.  In  our  laboratory,  we  use  a  prepared 

worksheet  in  taking  readings  and  making  calcula- 
tions at  15-min  intervals  for  the  duration  of  the 

run  (see  Table  1).  The  power  cannot  be  kept 
absolutely  constant;  it  fluctuates  over  a  narrow 
range.  The  technique  is  very  effective  despite  these 
small  fluctuations  in  power. 

*  Current  is  recorded  from  the  meter  in  milliamps.  Multipli- 

cation by  10" '  gives  amps  (I).  See  Table  1 . 

Automatic  regulation 
of  constant  power 

More  recently,  power  supplies  have  been 
developed  that  can  supply  continuous  constant 
power  by  automatic  regulation  (e.g.,  B  in  Fig.  11). 

This  type  of  power  supply  does  not  require  an  at- 
tendant during  a  run,  and  gives  excellent  results. 

Power,  run-time  choices 

With  an  unregulated  power  supply  requiring 
constant  monitoring  and  readjustment,  we  have 

found  that  a  6.5-h  run,  with  power  maintained  be- 
tween 1.5  and  3.0  W  (Table  1),  will  give  good 

separations  for  HRP  when  wide-range  carrier 
ampholytes  are  used.  Use  of  a  power  supply  that  is 
automatically  regulated  for  continuous  constant 

power,  employed  on  a  run  of  6.5  h  at  2.5  W,  yields 

similarly  good  results. 
In  these  two  cases,  the  gel  slab  is  prepared  in  the 

afternoon  of  the  day  before  the  run  and  is  stored 

in  a  plastic  bag  at  4°  C.  The  following  day, 

Table  1.— Sample  worksheet  for  regulating  power  (W)  during  a  6.5h  lEF  run 
with  a  n}anually  regulated  power  supply 

Volts  (E) 

mA 

Resistance 

X      10"^ 

Power  (W) 
(R) Settings P E 

Time changed? 

^  =  T =  (I) 

W  =  E  X  I 

•^  =  7 

8:30  a.m. Yes 100 19.8 1.98 
5.051 8:45 

No 
105 13.2 1.39 7,954 

8:46 Yes 200 23.4 
4.68 

8,547 
8:47 

Yes 160 
18.5 2.96 

8,649 
9:00 

No 

165 14.8 
2.44 

11,149 
9:15 

No 
170 

11.8 
2.01 14,407 

9:30 

No 
170 10.0 1.70 17,000 

9:45 
No 

175 9.3 1.63 
18,817 10.00 

No 

180 8.5 1.53 
21,176 10:01 Yes 

260 
12.5 3.25 20,800 10:02 Yes 240 
11.7 

2.81 20,513 
11:00 

No 
250 

8.1 
2.03 

30,864 11:15 

No 

250 
7.5 

1.88 
33,333 

11:30 
No 

255 7.0 1.79 
36,429 11:45 

No 
255 

6.3 1.61 40,476 
12:00  p.m. 

No 

260 5.6 1.46 46,429 
12:01 Yes 320 7.1 

2.27 
45,070 

12:02 Yes 
340 

7.6 

2.58 44,737 
12:03 Yes 360 8.3 

2.99 
43,373 

12:30 
No 

360 6.9 2.48 
52,174 1:00 

No 

360 

4.5 
1.62 80,000 

1:15 
No 

365 
4.0 

1.46 
91,250 

1:16 Yes 460 5.0 
2.30 

92,000 
1:17 

Yes 500 5.5 
2.75 

90,909 1:30 
No 

500 5.5 
2.75 

90,909 1:45 
No 

505 
5.0 

2.53 101,000 
2:00 

No 510 4.5 
2.30 113.333 

2:15 
No 

510 
4.1 2.09 124.390 

2:30 
No 

515 3.8 1.96 135,326 
2:45 

No 

515 3.5 1.80 147,143 
2:55 No 

515 
3.4 

1.75 
151,471 

3:00  — STOP  RUN  — 
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samples  are  applied,  the  lEF  run  is  made,  the  pH 

gradient  is  measured,  the  gel  is  stained,  and  pic- 
tures are  taken  of  the  results. 

We  have  obtained  optimal  resolution  of  HRP 

isoenzymes  with  a  17-h  run  at  1  W.  On  a  given 
day,  the  gel  slab  is  prepared  and  the  samples  are 
applied.  The  entire  apparatus  is  put  in  the  cold 

room  and  power  is  applied'  at  the  end  of  the  work 
day.  The  following  morning  (17  h  later),  the  run  is 
Stopped  and  processing  of  the  slab  is  carried  out  as 
described  above.  This  schedule  has  now  become 

our  standard  method  of  operation.  It  utilizes  time 
efficiently,  gives  optimal  results  (runs  with  high 
power  for  shorter  times  are  always  inferior),  and 

does  not  crowd  too  much  work  into  one  day. 

DETERMINING 

THE  pH  GRADIENT 
IN  THE  GEL  SLAB 

Preparing  the  microeiectrode 

Allow  the  pH  meter  to  warm  up  for  Vi  h  before 
use.  Calibrate  the  microeiectrode  (Fig.  12),  first  in 
pH  7.0  standard  buffer,  then  in  pH  4.0  standard 
buffer.  Be  sure  to  remove  the  rubber  cap  over  the 
potassium  chloride  filler  hole  (or  slide  the  sleeve 

down,  whichever  is  appropriate)  before  cali- 
bration and  actual  measurement. 

Making  pH  measurements 

on  tliegel  slab 

Place  the  glass  plate  (with  gel  slab  and  paper 

wicks)  on  a  flat  surface.  Insert  a  30-cm  (1-ft)  ruler 
under  the  edge,  so  that  the  0  cm  mark  is  at  the 

edge  of  the  anode  ( -I- )  wick,  and  the  16.5  cm  mark 

is  at  the  edge  of  the  cathode  ( - )  wick  (Fig.  13). 
Slip  the  microeiectrode  down  (in  its  holder) 

until  the  glass  membrane  electrode  (the  center 
electrode  in  Fig.  12)  makes  contact  with  the  gel  at 

the  edge  of  the  anode  (-1- )  wick.  This  is  your  zero 
reading.  The  reference  electrode  (side-arm  in  Fig. 
12)  should  touch  the  gel  at  the  same  position.  Con- 

tinue readings  at  1-cm  intervals  and  record  the 
distance  V5  pH  in  a  lab  notebook.  The  final  pH 
reading  is  taken  at  16.5  cm,  i.e.,  right  at  the  edge 

of  the  cathode  (-)  wick.  Plot  your  pH  gradient 
curve  (e.g.,  see  left  half  of  Fig.  16). 

5  We  use  lineman's  rubber  gloves — capable  of  insulating 
against  10,000  V  as  a  safety  precaution  when  operating  the 
power  supply,  and  we  have  a  rubber  mat  on  the  cold-room 
floor. 

STAINING  THE  GEL 

SLAB  FOR  ISOENZYME 

ACTIVITY 

Peroxidase  activity 

After  pH  measurements  have  been  made,  place 

the  glass  plate  with  gel  and  paper  wicks  into  the 

baking  dish  again  (Fig.  14).  Pipet  0.5  ml  of  3  per- 
cent H2O2  solution  into  100  ml  of  the  aminocar- 

bazole  solution,  mix  them,  and  gently  pour  the 

mixture  over  the  gel.  Reddish-purple  bands  will 
appear  in  10  to  15  min.  Although  development 
time  depends  on  the  activity  of  the  enzyme 
preparation,  do  not  let  straining  proceed  too  long, 
lest  the  most  active  bands  become  too  dark  and 

blur  around  the  edges.  Less  active  bands  will 

appear  later. 
With  plastic  gloves  on,  pick  up  the  glass  plate  by 

the  edges  and  use  a  wash  bottle  of  d-d  water  to 
rinse  off  the  residual  straining  solution: 
Caution — do  not  let  the  stream  of  water  hit  the 

edge  of  the  gel  at  any  angle  less  than  90°,  because 
water  may  get  under  the  gel  and  break  the 
adhesive  forces  that  hold  the  gel  to  the  plate.  It  is 
desirable  to  keep  the  gel  stuck  firmly  to  the  glass 

plate  until  the  conclusion  of  an  lEF  experiment. 
Insure  that  the  paper  wicks  remain  in  their  initial 
positions,  because  the  edge  of  the  anode  ( + )  wick 
marks  the  zero  point  along  the  gel  (refer  to  Fig. 

13).  If  the  cathode  (-)  wick  should  slip,  replace 
its  edge  at  exactly  16.5  cm  from  the  zero  edge  of 

the  anode  (-f)  wick. 
A  deposit  of  carbon  from  the  (-I-)  electrode 

distinguishes  the  anode  wick  (see  this  in  Fig.  13). 
The  carbon  anode  will  eventually  have  to  be 
replaced,  but  only  after  numerous  runs. 

I AA  oxidase  activity 

Mix  25  ml  of  solution  A  plus  50  ml  of  solution  B 

plus  25  ml  of  solution  C  and  pour  the  mixture 
gently  over  the  lEF  gel  adhered  to  the  glass  plate 
and  resting  in  the  glass  baking  dish  (i.e.,  same 
process  as  used  for  the  peroxidase  stain). 

Again,  the  duration  of  developing  time  will  de- 
pend on  your  personal  evaluation;  the  bands 

should  stain  dark  gray.  Rinse  the  gel  with  d-d 
water,  as  described  for  the  peroxidase  stain,  and 
take  the  same  precautions  in  handling. 

Text  Continues  on  Page  16. 
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Figure  12— Enlargement  of  the  combination 
micro-pH  electrode.  Coin  is  18  mm  diam. 

Figure  13— Arrangement  of  gel,  micropH  electrode,  and  metric  ruler 
for  measuring  the  pH  gradient  at  1-cm  intervals. 
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Figure  14— Use  of  the  baking  dish  as  a  container  for  developing  a  gel 
slab  for  peroxidase  activity. 

Figure  15— Arrangement  of  camera,  devel- 
oped gel  slab,  and  light  box  for  taking  B  &  W 

and  color  photographs. 
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Figure  16— Notebook  pages  showing  a  plotted  pH  gradient  (left),  and 
photographs  taken  the  day  of  development  (top  right)  and  day  after  de- 

velopment (bottom  right)  for  both  B  &  W  and  color. 

PHOTOGRAPHING 
THE  STAINED  GEL 

Camera  and  film 

We  use  both  black-and-white  and  color  photo- 
graphs for  a  permanent  record  of  all  lEF  runs. 

Also,  35-mm  color  slides  are  taken  for  use  in 
presenting  our  results  at  meetings  and  seminars. 
The  complete  arrangement  of  equipment  is  illus- 

trated in  figure  15.  Pictures  and  slides  are  taken 
routinely  (1)  on  the  day  of  staining,  and  (2)  on  the 
day  after  staining  (i.e.,  about  24  h  later).  Medium 
bands  are  darker  a  day  later,  and  light  bands  that 
were  invisible  or  barely  visible  on  the  first  day  will 
have  become  visible  or  more  visible,  respectively. 
More  about  this  later. 

Description  and  use  of  camera 

We  use  an  old  Crown  Graphic'  camera  with  ex- 
tension bellows  and  ground-glass  focusing.  The 

lens  is  a  f/4.7,  125  mm.  Any  camera  that  can  ac- 

cept a  4  X  5  film  pack  holder  would  probably  suf- fice. 

In  practice,  the  stained  gel  and  glass  plate  are 
placed  on  a  light  box  (this  can  be  home-made),  the 
camera  back  and  shutter  are  opened  and  the  gel 
image  is  focused  on  the  ground  glass.  Be  sure  to 
place  a  clear  plastic  metric  ruler  along  the  edge  of 
gel  (as  in  Fig.  13),  so  that  band  locations  will  be 
measurable  in  the  pictures.  It  is  usually  easiest  to 
focus  on  the  numbers  along  the  ruler.  Finally,  the 
bellows  is  locked  in  position,  the  shutter  is  closed, 
and  the  camera  back  is  closed.  Room  lights  are 
turned  off. 

Film  pack  and  film  —  black  and  white 

We  have  found  that  Polaroid'  film  is  the  easiest 
and  most  expedient  to  use  for  obtaining  a 
permanent  record  of  lEF  results.  Polaroid  Black 
and  White,  Land  Pack  Film,  Type  105,  Posi- 

tive/Negative, is  inserted  into  a  Polaroid  Land 
Pack  Film  Holder,  Model  405,  and  the  holder  is 
inserted  into  the  camera  back.  The  pack  contains 
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eight  314  X  4'^-in  prints  and  negatives.  Next,  pull 
out  the  film-slide  protector  and  adjust  the  camera 
for  f-stop  and  time  of  exposure.  The  following 
values  work  well  for  us: 

1.  Dark-stained  gel:  f/ 11  @  1/10  to  1/25  s 
2.  Medium-stained  gel:  f/11  @  1/25  s 
3.  Light-stained  gel:  f/11  @  1/25  to  1/50  s 

Expose  the  film,  and  extract  it  from  the  film 

pack,  according  to  the  manufacturer's  instruc- 
tions. Develop  for  30  s,  peel  apart,  coat  the  posi- 

tive (print)  with  the  applicator  supplied,  and  place 

the  negative  into  68°  F  water.  Soak  the  negative 
for  a  while,  remove  extraneous  material  by 
rubbing  it  gently  under  a  stream  of  warm  water, 

dip  the  clean  negative  in  properly  diluted  Photo- 
flow  solution,  and  hang  it  up  to  drip-dry. 

Film  pack  and  film  —  color 

Color  prints  are  obtained  with  Polaroid's  Pola- 
color  2  Land  Film,  Type  108.  The  number  and  size 

of  prints  are  the  same  as  those  for  black-and-white 
film.  Place  the  color  film  in  a  separate  film  pack, 

insert  the  latter  into  the  back  of  the  camera,  as  be- 
fore, and  pull  out  the  film-slide  protector.  Focus- 

ing remains  unchanged.  Suggested  f-stops  and 
exposure  times  are: 

1.  Dark-stained  gel:  f/11  @  1/5  to  1/10  s 
2.  Medium-stained  gel:  f/11  @  1/10  s 
3.  Light-stained  gel:  f/11  @  1/10  to  1/25  s 

Expose  the  color  film  and  extract  it  from  the 
holder.  Develop  the  film  for  60  s,  then  peel 
positive  and  negative  apart.  No  coating  is  needed. 
Let  all  pictures  dry  for  a  few  hours,  then  paste 
them  in  the  laboratory  notebook  for  a  permanent 
record  of  your  lEF  results  (Fig.  16). 

Color  slides  —  35  mm 

We  use  Kodak'  Kodachrome  64  (ASA  64),  KR 
135  film  in  a  single-lens  reflex  camera  with  an 
f/1.4,  50  mm  lens.  The  minimum  focus  is  17.7  in 

(45  cm).  In  practice,  we  set  the  lens  at  its  minimum 
focus  and  move  the  camera  to  bring  the  gel  slab 
into  focus.  Under  these  conditions,  the  gel  slab 
and  glass  plate  nearly  fill  the  field  of  view,  which 

is  satisfactory  (a  typical  setting  might  be  1/60  s  @ 
f/8).  The  background  of  the  slides  comes  out  light 
green  because  of  the  cool-white  fluorescent  tube 
(circular)  in  the  light  box  (Fig.  15),  which  emits 

strongly  in  the  green  (i.e.,  around  500  nm)  wave- 

lengths. A  blue  background  can  be  obtained  by 

taping  the  gel-plate  to  a  north-facing  window  be- 
fore making  exposures,  but  a  sunny  day  without 

clouds  is  required  for  this. 

Follow-up  procedure 

Place  2  mm  thick  spacers  around  the  edge  of  the 
developed  gel  and  cover  it  with  another  glass 
plate.  Do  not  let  the  second  plate  touch  the  gel. 

Wrap  the  entire  two-glass-plate  assembly  in  clear 

plastic  (to  prevent  moisture  loss)  and  store  at  4°  C 
in  a  cold  room  overnight.  On  the  following  morn- 

ing, remove  the  clear  plastic  and  re-photograph 
the  gel  with  black  and  white,  color,  and  35  mm film. 

DRAWING  A  FIGURE 

OF  THE  STAINED  GEL 

Procedure 

Prop  up  the  light  box  (used  in  photographing 

gels— Fig.  15)  at  a  45°  angle  and  set  the  gel-plate 
against  the  milky-white  plastic  cover.  The  gel  plate 
may  be  supported  by  the  bottom  edge  of  the  light 
box  (this  is  possible  with  our  light  box),  or  it  may 

have  to  be  taped  in  place.  Once  again,  the  30-cm 
clear  plastic  ruler  is  placed  along  the  right-hand 
edge  of  the  gel  with  zero  positioned  at  the  inside 
edge  of  the  lower  (anode)  wick  (i.e.,  similar  to  the 
arrangement  shown  in  Fig.  13).  Illuminate  the 

box. 
Next,  prepare  your  drawing  on  a  piece  of  metric 

chart  paper,  one  with  light  horizontal  lines  at  1- 
mm  spacing  and  dark  horizontal  lines  at  1-cm 
spacing,  to  the  same  dimensions  as  the  actual 

stained  gel,  by  drawing  six  1 -cm-wide  columns 
that  are  16.5  cm  long  and  spaced  1  cm  apart. 

Use  the  metric  ruler  as  a  guide  for  marking  the 

bands  on  your  graph  paper.  We  generally  mark-in 
the  darkest  bands  first,  the  intermediates  next, 

and  the  lightest  bands  last.  Make  the  first  gel 

drawing  on  the  day  of  staining,  and  revise  it  on  the 
following  day,  when  intermediate  and  light  bands 
will  be  more  easily  detected.  We  have  arbitrarily 

chosen  six  different  marks  to  draw-in  bands  vary- 
ing in  intensity  from  high,  major  bands  to  low, 

minor  bands  (see  key  in  Fig.  21).  Label  your  draw- 
ing with  a  minus  symbol  at  the  top  and  a  positive 

symbol  at  the  bottom,  to  denote  polarity.  Number 
the  centimeter  scale  on  each  side  of  your  drawing. 
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Finally,    count   the   number   of  bands   in   each 
column  and  write  this  total  beneath  the  column. 

Numbering  the  bands 

There  is  no  universally  accepted  scheme  for 
numbering  (or  otherwise  labeling)  the  isoenzyme 
bands  resolved  in  an  lEF  gel.  Through  experience, 

we  learned  the  probable  isoelectric  points  (pi's)  of 
several  easily  recognizable  peroxidase  bands  from 
HRP  that  usually  come  to  focus  near  the  middle 
of  the  gel. 

Foremost  among  these  is  a  darkly  stained  band 
that  invariably  occurs  at  pH  6.9.  We  decided  to 
use  this  band  as  a  standard  reference  and  to 

number  all  other  bands  in  relation  to  it.  This  refer- 
ence band  is  labeled  Al  (see  Fig.  19  and  21) 

because  it  is  the  band  closest  to  neutrality  (pH  7.0) 
that  migrates  toward  the  anode.  The  remaining 
bands,  in  descending  order,  are  numbered  A2,  A3, 
A4,  etc.  The  first  band  above  Al  is  labeled  CI, 

because  it  is  the  band  closest  to  neutrality  that 
migrates  toward  the  cathode.  (CI  always  occurs  at 

a  pH  greater  than  7.0.)  In  the  same  way,  the  re- 
maining bands,  in  ascending  order,  are  labeled 

C2,  C3,C4,  etc. 

Labeling  peroxidase-IAA 
oxidase  isoenzymes 

from  other  plant  species 

Obviously,  other  plant  species  will  produce  dif- 
ferent (at  least  partially  so)  isoenzyme  banding 

patterns. 
In  labeling  these,  we  have  used  essentially  the 

same  procedure  as  described  above.  It  works  this 

way.  Run  a  standard  load  of  HRP  (i.e.,  4  ̂ 1  of  1 
mg/ml  stock)  in  the  first  and  last  columns  and 
your  other  enzyme  extracts  in  the  remaining  four 
columns.  After  staining,  locate  the  Al  band  in  the 

HRP  columns  and  label  it.  Then  place  a  ruler's 
edge  across  the  drawing  at  the  level  of  the 
HRP — Al  band.  Use  the  scales  on  each  side  of 
your  drawing  to  get  the  ruler  truly  horizontal.  In 
the  other  columns,  label  as  Al  only  other  bands  at 

that  level.  Move  the  ruler  down  (keeping  it  hori- 
zontal) the  paper  until  the  next  band  is  en- 

countered. It  makes  no  difference  which  column 

the  band  is  in — mark  it  and  any  other  bands  at  the 
same  level  A2.  Continue  down  the  page  with  the 
ruler  held  horizontally  and  mark  each  succeeding 
band,  i.e.,  A3,  A4,  A5,  etc. 

The  same  procedure,  in  reverse,  is  used  to  mark 
the  bands  that  have  migrated  toward  the  cathode. 
Move  the  ruler  up  from  the  Al  band  of  HRP  and 
label  the  first  band  encountered  as  CI,  no  matter 

what  column  it  is  in.  Continue  labeling  bands  in 
sequence  as  you  move  the  ruler  up  the  paper,  i.e., 

C2,  C3,  C4,  etc. 
When  band  numbering  has  been  completed,  you 

can  determine  which  bands  your  extracts  and 
HRP  have  in  common  and  which  bands  are 

unique  to  a  particular  extract.  Also,  when  writing 
reports  of  your  work,  you  will  be  able  to  refer  to  a 
particular  band  by  extract  label  and  band  label. 
(Fig.  21  illustrates  how  this  labeling  scheme  is 
actually  used.) 

We  have  used  this  scheme  for  lEF  examination 

of  peroxidase-IAA  oxidase  isoenzymes  in  leaf 
fractions  of  two  birch  (Betula)  species  and  tobacco 

(Nicotiana  tabacum)  !'  It  works  well. 

RESULTS  OBTAINABLE 
WITH  THIS  lEF  TECHNIQUE 

In  our  early  work  with  the  lEF  technique  and 
HRP,  we  discovered  that  the  extreme  anionic  and 

cationic  isoenzymes  would  run  off  the  ends  of  the 

gel  into  the  paper  wick.  All  of  this  early  work  was 

done  with  wide-range  carrier  ampholytes  pro- 

duced by  LKB  Instruments  Inc.'  We  generally  ob- 
tained pH  gradients  of  4.0  to  9.5  with  LKB  wide- 

range  ampholytes.  With  shortened  run  times,  we 

kept  all  the  isoenzymes  confined  to  the  space  be- 
tween the  two  electrodes,  but  well-resolved  from 

each  other.  Although  all  isoenzymes  were  retained 

on  the  gel,  those  at  the  ends  of  each  column  were 
not  focused  at  their  isoelectric  points.  It  was 
obvious  from  these  results  that  the  extreme 

cathodic  or  anodic  isoenzymes  had  isoelectric 

points  beyond  the  range  of  the  pH  gradient.  Find- 
ing the  isoelectric  points  of  these  extreme 

isoenzymes  would  require  the  use  of  narrow-range 
ampholytes,  e.g.,  pH  9  to  1 1  and  pH  2  to  4. 

In  our  work,  we  are  principally  interested  in 

isoenzyme  patterns  (i.e.,  their  relative  distribution 
one  to  the  other,  their  relative  activity,  and  the 

total  number  present)  as  a  way  to  determine  the 

6  Unpublished  work  of  the  author. 

"I  After  numerous  tests  with  carrier  ampholytes  from  each 
commercial  source,  it  was  apparent  to  us  that  Bio-Lytes  gave 
the  sharpest  resolution  of  isoenzymes.  In  addition,  Bio-Lytes 
produced  a  lower  pH  gradient  (at  the  acid  end)  than  did  Am- 
pholines,  and  they  were  free  of  the  inhibitors  of  gelation  found 
in  some  lots  of  pHisolytes. 
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effects  of  treatment  in  various  physiological  ex- 
periments. We  used  commercial  preparations  of 

HRP  solely  to  work  out  the  methodology  and 
techniques  presented  in  this  handbook. 

Diagonal  runs 

We  know,  from  personal  experience,  that  the 

peroxidase-IAA  oxidase  isoenzymes  of  horserad- 
ish roots,  birch  leaves,  and  tobacco  leaves  are 

numerous  and  extend  over  a  wide  pH  gradient. 

This  fact  presented  a  problem  in  resolving  visually 
two  or  more  bands  with  only  slightly  different 

isoelectric  points.  High  resolving  power  is  neces- 
sary in  order  to  determine  the  maximum  number 

of  isoenzymes  present  in  an  extract. 
We  solved  this  problem  (without  resorting  to 

longer  gel  slabs)  by  applying  our  enzyme  samples 
in  a  diagonal  from  upper  left  (cathode  end)  to 
lower  right  (anode  end).  The  left  column 
permitted  maximum  spreading  of  the  anodic 
bands,  and  the  right  column  permitted  maximum 

spreading  of  the  cathodic  bands  (Fig.  17).  Inter- 
mediate columns  gave  intermediate  degrees  of 

spreading  between  these  two  extremes.  The 
number  of  bands  in  a  particular  pH  range  is 
counted  in  the  column  giving  the  best  resolution  in 

that  range.  This  practice  is  continued  until  every 
segment  of  the  columns  has  been  evaluated.  The 
drawing  that  results  is  a  composite  of  the  best 

separations  obtained  for  each  segment  of  the  total 
length.  Therefore,  the  number  of  isoenzymes  in 

the  composite  will  be  greater  than  in  any  individ- 
ual column  on  the  gel  plate. 

The  composite  drawing  is  revised  on  the  day 

after  staining  because  additional  minor  iso- 
enzymes that  were  not  visible  on  the  day  of  stain- 

ing may  have  appeared,  and  the  medium 
isoenzymes  may  be  more  visible  (compare  Fig.  18 
with  Fig.  17).  Dark  isoenzymes,  by  comparison, 

are  less  compact  and  somewhat  faded  on  the  sec- 
ond day. 

Side-by-side  runs 

With  different  commercial  sources  of  HRP,  we 
wanted  to  know  which  bands  were  common  and 

which  bands  were  uncommon.  To  obtain  this  in- 
formation, we  made  lEF  runs  with  HRP  from 

various'  sources  all  placed  (in  duplicate)  at  the 
same  distance  from  the  bottom  (anode  end) — 
usually  7.4  cm  (Fig.  19).  We  found  that  common 
bands  in  each  source  lined  up  across  the  gel,  but 
uncommon  bands  in  one  source  were  not  matched 

by  bands  at  the  same  location  in  other  sources. 
The  same  methods  can  be  used  with  enzyme 
extracts  from  different  species,  different  organs, 
or  different  experimental  treatments  of  the  same 

species,  etc. 
With  this  technique,  it  is  also  possible  to 

demonstrate  the  equivalency  of  lAA  oxidase  activ- 
ity and  peroxidase  activity  in  this  dual  catalytic 

enzyme  (compare  Fig.  20  with  Fig.  19). 

Runs  with  various  concentrations 

In  this  technique,  the  enzyme  extract  is  run  in 

six  (or  eight)  different  concentrations  in  a  side-  by- 
side  placement.  The  results  of  such  a  run  will 
answer  two  questions:  (1)  Is  enough  enzyme  being 

applied  to  permit  visualization  of  all  the  minor 
bands?  (2)  Do  the  major  bands  really  consist  of 
only  one  isoenzyme,  or  are  there  several 
isoenzymes  with  isoelectric  points  very  close  to 
each  other? 

Summing  up  results 

Composite  drawings  from  each  type  of  run  are 
used  to  make  an  overall  final  composite.  In  our 

example  (Fig.  21),  a  summary  composite  was 
made  for  HRP  from  a  given  commercial  source;  it 
had  been  tested  in  diagonal  runs  made  with  carrier 

ampholytes  from  three  commercial  sources. 
Similarities  between  banding  patterns  of  the  HRP 
from  all  three  commercial  sources  were  also 

determined,  and  a  final  overall  composite  for 
HRP  showed  42  isoenzymes.  As  stated  in  an 

earlier  report,^  this  was  more  than  twice  the 
number  of  HRP  isoenzymes  previously  reported. 
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Figure  17— Diagonal  run  with  Sigma  HRP  applied  in  slits;  gel  stained 
for  peroxidase  activity  on  day  of  lEF  run  with  constant  power  (manual) 

for  6.5  h;  3%  Bio-Lytes  carrier  ampholytes. 
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Figure  18— Same  as  Figure  17,  but  tal<en  the  day  after  lEF  run. 
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Figure  19--Side-by-side  runs,  in  duplicate,  of  Sigma  HRP  (left),  Wortfi- 
ington  HRP  (center),  and  Nutritional  (right),  stained  for  peroxidase  ac- 

tivity. Photo  taken  day  after  lEF  run  with  constant  power  of  1  W  for 

17.5  h,  3%  Bio-Lytes  carrier  ampholytes. 
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Figure  20— Same  as  Figure  19,  but  stained  for  lAA  oxidase  activity. 
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Figure  21— Composite  drawing  of  lEF  banding  patterns  of  peroxidase 
activity  for  HRP  from  three  commercial  sources,  each  tested  with  car- 

rier ampholytes  from  three  commercial  sources,  plus  an  overall  com- 

posite. Note  the  numbering  system  and  six-part  key  for  illustrating 
band  intensities. 
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APPENDIX 

Manufacturers  and  Sources  of  Reagents.  Materials,  and  Equipment 

1.   Reagents 

a.  Acrylamide  kit— including  acrylamide 
monomer,  BIS,  TEMED,  ammonium 

persulfate.  BIO-RAD  Laboratories,  220 
Maple  Ave.,  Rockville  Centre,  N.Y. 
11570. 

b.  Wide-range  carrier  ampholytes 

Ampholines,  pH  3.5-10,  LKB  Instru- 
ments, Inc.,  12221  Parklawn  Drive, 

Rockville,  Md.  20852. 

Bio-Lytes,  pH  3-10,  BIO-RAD  Labora- 

tories, 220  Maple  Ave.,  Rockville  Cen- 
tre, N.Y.  11570. 

pHisolytes,*  pH  2-10,  Brinkman  In- 
struments, Inc.,  Cantiague  Road, 

Westbury,  N.Y.  11590. 

c.  Commercial  horseradish  perxoidase,  pur- 
ified 

RZ  1.0,  Nutritional  Biochemicals 

Corp.,  26201  Miles  Road,  Cleveland, 
Ohio  44128 

RZ  1.0,  HPOD,  Worthington  Bio- 
chemical Corp.,  Freehold,  N.J.  07728. 

RZ  1 .0  to  1.5,  Type  II,  Sigma  Chemical 
Co.,  P.O.B.  14508,  St.  Louis,  Mo. 
63178. 

d.  Peroxidase  stain 

3-amino-9-ethyl-carbazole,  K  &  K  Lab- 

oratories, Inc.,  121  Express  St.,  Engi- 
neers Hill,  Plainview,  N.Y.  1 1803. 

dimethylformamide,  reagent  grade,  J. 
T.  Baker  Chemical  Co.,  222  Red 
School  Lane,  Phillipsburg,  N.J.  08865. 

e.  lAA  oxidase  stain 

Indoleacetic  acid — J.  T.  Baker  Chem- 

ical Co.,  222  Red  School  Lane,  Phil- 
Upsburg,  N.J.  08865 

p-coumaric  acid — Nutritional  Bio- 
chemicals Corp.,  26201  Miles  Road, 

Cleveland,  Ohio  44128. 

«  Note:  Some  lot  numbers  of  pHisolytes  prevent  gelation, 
:  whereas  others  work  fine.  The  reasons  for  this  disparity  have 
i  not  been  determined. 

fast   blue   BB   base — Sigma  Chemical 
Co.,   P.O.B.    14508,   St.    Louis,   MO. 

63178. 
f.    Miscellaneous  reagents 

Acetic  acid,  sodium  acetate,  hydro- 
chloric acid,  sodium  hydroxide  (pel- 

lets), 30%  hydrogen  peroxide — any 
supplier  of  reagent-grade  chemicals. 

2.  Materials 

a.  Epoxy  glue— tube  of  resin  plus  tube  of 
hardener,  from  local  hardware  store 

(many  manufacturers  of  same  product). 

b.  Intramedic  tubing — Fisher  Scientific  Co., 
461  Riverside  Ave.,  Medford,  Mass. 
02155. 

c.  Glass  plates — made  to  order  by  Anderson 
Glass  Co.,  Old  Turnpike  Road,  Fitzwil- 
liam,N.H.  03447. 

d.  Binder  paper  clips— The  Mattauck  Mfg. 
Co.,  Waterbury,  Conn.  06705. 

e.  Carbon  electrodes — purchased  from  a 
local  welding-supply  house. 

f .  Glass  stirring  rods — any  supplier  of  scien- 
tific equipment. 

g.  Pyrex'  baking  dish — local  hardware  store. 

h.  Plastic  cover  for  baking  dish — local  hard- 
ware store. 

i.  Aluminum  cookie  tray — local  hardware 
store. 

j.  Metric  chart  paper  (rolls) — Cat.  No. 
S-72165,  0-250  mm,  from  Graphic  Con- 

trols Corp.,  Recording  Chart  Division, 
189  Van  Rensselaer  St.,  Buffalo,  NY 
14210. 

3.  Equipment. 

a.  Pasteur  pipet — any  supplier  of  scientific 

supplies. 

b.  Hamilton  syringe,  50  tA — Hamilton  Co., 
P.O.  Box  10030,  Reno,  Nev.  89510. 
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c.  Safety  pipetor,  rubber — any  supplier  of 
scientific  supplies. 

d.  Combination  pH  microelectrode,  range  0- 
11,  Cat.  No.  ES47310-2,  Ingold  Elec- 

trodes Inc.,  113  Hartwell  Ave.,  Lexing- 
ton, Mass.  02173. 

e.  Light  viewing  box,  115  volt.  Model  No. 

4205-1— ORTEC,  Inc.,  100  Midland 
Road,  Oak  Ridge,  Tenn.  37830. 

f.  Power  supplies: 

Nonregulated,  0-1000  VDC  and  0-200 
mA —  Buchler  Instruments,  1327  Six- 

teenth St.,  Fort  Lee,  NJ  07024. 

Constant  voltage  10-400  VDC,  con- 
stant current  3-80  mA,  110  V,  60  Hz, 

Cat.  No.  165-0510,  BIO-  RAD  Labora- 
tories, 220  Maple  Ave.,  Rockville  Cen- 

tre, N.Y.  11570. 

Pulsed  Power,  115  V,  Model  No. 

4100-1-ORTEC,  Inc.,  100  Midland 
Road,  Oak  Ridge,  Tenn.  37830. 

Constant  power.  Model  493,  Instru- 

mentation Specialties  Co.  (ISCO),  P.O.' 
Box  5347,  Lincoln  Neb.  68505. 
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«: 

Abstract  :; 
Procedures  for  the  microbiological  examination  of  production  batch 

preparations  of  the  nuclear  polyhedrosis  virus  of  the  gypsy  moth  are 
described.  They  include  methods  to  count  total  bacteria  and  to  detect  fecal 
coliform  and  primary  pathogenic  bacteria  in  the  preparations.  These 

procedures  are  consistent  with  safety  guidelines  established  by  the  U.S.  En-  % 
vironmental  Protection  Agency  (EPA)  and  they  are  adaptable  for  use  in  the 
examination  of  other  insect  virus  preparations.  U 

The  work  herein  reported  was  funded  in  part  by  a  U.S.  De- 

partment of  Agriculture  sponsored  program  entitled  "The  Ex- 
panded Gypsy  Moth  Research  and  Development  Program." 



INTRODUCTION 

OAFETY  GUIDELINES  for  virus  preparations 
used  for  the  control  of  forest  insects  established  by 
the  U.S.  Environmental  Protection  Agency  (EPA) 

state  that  "The  fungal  and  bacterial  contamina- 
tion of  the  technical  virus  due  to  production 

procedures  must  not  exceed  the  limits  which  can 

be  maintained  under  sanitary  manufacturing 
conditions.  More  importantly,  human  and 
mammalian  pathogens  (e.g..  Salmonella,  Shigella, 
and  Vibrio)  and  microorganisms  producing  toxins 
known  to  effect  mammals  must  be  absent  from 

the  technical  products"  (EPA  1975). 
The  nuclear  polyhedrosis  virus  (NPV)  of  the 

gypsy  moth  {Lymantha  dispar  L.)  is  produced' 
from  laboratory  stock  larvae  that  have  been 
hatched  from  surface  treated  eggs  and  reared 
under  sanitary  conditions  on  an  artificial  diet 
(ODell  and  Rollinson  1966).  At  a  susceptible 
stage,  larvae  are  given  NPV  in  their  diet. 

Polyhedral  inclusion  bodies  are  harvested  at  4°C 
from  moribund  and  dead  larvae  through  a  series 
of  screens,  then  washed  and  centrifuged  to  yield 
an  aqueous  suspension  which  is  dried  to  yield  the 
technical  virus  product. 

Since  primary  human  pathogens  are  not 
represented  in  the  flora  of  naturally  occurring 
gypsy  moth  larvae  (Podgwaite  and  Cosenza  1966, 
Podgwaite  and  Campbell  1970,  1972),  the  most 
likely  sources  of  contamination  of  a  manufactured 

virus  product  by  these  agents  are  (a)  direct  contact 
with  human  or  lower  vertebrate  carriers  or  their 

excrement  or  (b)  airborne  contamination.  If 

sanitary  techniques  are  practiced,  this  contamina- 
tion is  not  likely  to  occur.  However,  since  aseptic 

techniques  cannot  be  practiced  at  all  stages  in  the 
production,  it  is  necessary  to  examine  the  product 

jfor  pathogens  or  for  microorganisms  that  indicate 
ja  source  of  contamination. 

The  following  procedures  are  based  upon  EPA 

jguidelines  (EPA  1975),  but  also  provide  a  method 
to  detect   persistent    pathogens   not   specifically 

'  Lewis,  F.B.  1976.  Procedure  for  the  production  of  the  nuc- 
leopolyhedrosis  virus  of  the  gypsy  moth,  Lymaniria  dispar  L. 
Unpubl.  rept.  Forest  Insect  and  Disease  Laboratory,  U.S.  Dep. 
Agric.  For.  Serv.,  Northeast.  For.  Exp.  Stn.,  Hamden,  Conn. 

mentioned  in  the  guidelines.  The  procedures  are 
based  on  standard  microbiological  methods 
described  in  a  variety  of  manuals  and  texts,  and 
are  designed  to  provide: 

1.  Total  aerobic,  anaerobic  and  bacterial  spore 
count  per  gram  of  the  technical  product. 

2.  A  count  of  coliform  bacteria  per  gram  of  the 
technical  product. 

3.  Detection  of  fecal  coliform  bacteria  in  the  tech- 
nical product. 

4.  Detection  of  primary  pathogenic  bacteria  in  the 
technical  product,  e.g..  Salmonella,  Shigella, 

Vibrio,  Streptococcus  (group  A),  Staphylococ- 
cus (coagulase  positive),  Clostridium. 

5.  Detection  of  toxic  substances  or  pathogenic 
microorganisms  in  the  technical  product  by 
inoculation  of  a  warm-blooded  vertebrate. 

MATERIALS  AND  PROCEDURES 

A  complete  list  of  materials,^  including  labora- 
tory equipment,  glassware  and  supplies,  media 

and  chemicals  necessary  to  detect  and  count 
microorganisms  in  technical  virus  preparations  is 
in  the  Appendix.  A  dilution  and  plating  scheme  is 
shown  in  Figure  1. 

I.  Stock  Virus  Preparation' 
A.    Materials 

Technical  virus  powder 

Analytical  microbalance 
125  ml  Erlenmeyer  flask 
Tris  buffer 

Sodium  dioctyl  sulfosuccinate 
Waring  blender 
Vortex 

Spatula Weighing  paper 

'  The  use  of  trade,  firm,  or  corporation  names  in  this  pub- 
hcation  is  for  the  information  and  convenience  of  the  reader. 

Such  use  does  not  constitute  an  official  endorsement  or  ap- 
proval by  the  U.S.  Department  of  Agriculture  or  the  Forest 

Service  of  any  product  or  service  to  the  exclusion  of  others  that 

may  be  suitable. 
'  Modified  after  Martignoni,  M.  1970.  A  production  control 

procedure  for  nucleopolyhedrosis  virus  preparations.  Unpubl. 
rep.  For.  Sci.  Lab.,  U.S.  Dep.  Agric.  For.  Serv.,  Pac.  North- 

west For.  Exp.  Stn.,  Corvallis,  Oreg.  14  p. 



DILUTION   AND  PLATING   SCHEME 
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Figure  1.— A  dilution  and  plating  scheme  for  the  microbiological 
examination  of  batch  preparations  of  the  nuclear  polyhedrosis  virus  of 
the  gypsy  moth. 
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Method 

Prepare  the  stock  virus  suspension  as  fol- 
lows: Weigh  50  mg  of  the  technical  virus 

powder  directly  in  a  sterile  125  ml 
Erylenmeyer  flask.  Add  50  ml  of  sterile  0.01 
M  tris  buffer  pH  7.0  with  0.00075  percent 
sodium  dioctyl  sulfosuccinate,  and  mix 
well.  When  the  material  is  in  suspension, 

usually  within  5  min,  pour  into  a  Waring 
blender  and  homogenize  at  low  speed  for  1 
min.  Pour  the  homogenized  suspension  into 

the  original  Erlenmeyer  flask  and  refriger- 
ate immediately.  Agitate  repeatedly  before 

use  (if  possible  with  a  mechanical  mixer). 

II.  Buffer  Preparation  (Am.  Pub.  Health  Assoc. 1967) 

A.  Materials 

Potassium  dihydrogen  phosphate 
(KH2PO4) 

Sodium  hydroxide  (NaOH) 

1  liter  Erlenmeyer  flasks 
1  ml  sterile  serological  pipettes 

pH  meter Sterile  distilled  water 
B.  Method 

Dissolve  34  g  of  KH2PO4  in  500  ml  of 
sterile  distilled  water,  adjust  to  pH  7.0  with 
1  N  NaOH  solution  and  dilute  to  1  liter  with 



sterile  distilled  water.  This  is  a  concentrated 

phosphate  buffer  solution  and  it  should  be 

stored  at  4°C.  Add  1.25  ml  of  this  stock 
solution  to  sterile  distilled  water  up  to  1  liter 
to  yield  a  standard  buffer  solution. 

III.  Standard  Plate  Count 
A.  Materials 

Stock  virus  suspension 

Trypticase  soy  agar  (BBL)' 
Standard  buffer  solution 
200  ml  milk  dilution  bottles 

1  ml  sterile  serological  pipettes 

Sterile  petri  dishes  (15  X  100  mm) 
Colony  counter 
Vortex 

Bacteriological  incubator 
Zephiran  chloride  disinfectant 

B.  Dilution  method 
1.  To  each  of  four  200  ml  milk  dilution 

bottles  with  rubber-lined  screw  caps, 
add  sufficient  standard  buffer  to  yield  a 

total  volume  of  99  ml  ±  2%  after  steril- 
ization. 

2.  Sterilize  the  milk  dilution  bottles  at 

121  °C  for  15minat  15psi. 
3.  Label  1  bottle  for  each  of  the  following: 

10^-SPC 
10^-SPC 
10*-SPC 
lO'-SPC 

4.  Vigorously  shake  the  stock  virus  sus- 
pension for  1  min  (a  mechanical  vortex 

or  mixer  is  recommended). 

5.  Immediately  draw  off  1  ml  of  the  stock 
virus  suspension  with  a  1  ml  sterile 

serological  pipette,  and  wipe  the  ex- 
terior of  the  pipette  free  of  suspension. 

6.  Immediately  transfer  the  pipette  con- 
tents to  bottle  10'  and  thoroughly  flush 

out  the  pipette  interior  by  drawing  and 
releasing  the  diluted  suspension. 

7.  This  transfer  results  in  a  1:100  dilution 

containing  0.01  mg  of  the  technical 
virus  preparation  per  ml. 

8.  Cap  and  shake  bottle  10'  by  the 
standard  method:  25  times  for  7  sec  in 
an  arc  of  1  ft. 

9.  By  the  same  method  transfer  1  ml  of 

dilution  10'  to  bottle  10'.  Cap  and 
shake  bottle  10'  as  above. 

10.  Complete  this  serial  transfer  with  bottle 

10' and  bottle  10«. 
These  are  suggested  plating  dilutions. 
Optimum  plating  dilutions  should  be 

selected  as  the  technical  virus  prepara- 
tion dictates. 

C.    Plating  method 
1.  Disinfect  the  work  area. 

2.  Set  out  8  sterile  petri  dishes  in  2  rows  of 
4  dishes. 

3.  Label  1  plate  and  its  replicate  for  each 
of  the  following: 
lO'-SPC 
lO'-SPC 
lO'-SPC 

lO'-SPC 

4.  Thoroughly  shake  bottle  10',  and  with 
a  1  ml  sterile  serological  pipette  transfer 

0.1  ml  of  dilution  10'  to  each  plate 
labeled  lO'-SPC.  Lift  the  dish  cover 
only  enough  to  admit  the  pipette. 

5.  Shake  bottle  10%  and  with  a  1  ml  sterile 

serological  pipette  transfer  0.1  ml  of 

dilution  lO'  to  each  plate  labeled lO'-SPC. 

6.  Repeat  this  technique  with  dilutions  10* 
and  10*  for  plates  labeled  lO'-SPC  and lO'-SPC. 

7.  Prepare  160  ml  of  trypticase  soy  agar 

according  to  the  manufacturer's  speci- 
fications and  hold  at  45°  to  50°C. 

8.  Aseptically  pour  or  pipette  15  to  20  ml 
of  the  tempered  trypticase  soy  agar  into 

each  petri  dish.  Gently  swirl  each  dish 

10  times  in  a  figure-eight  pattern.  Make 
sure  that  the  medium  does  not  spill  over 
the  edge  of  the  dish.  Keep  the  covers 

slightly  ajar  until  the  media  solidify. 
9.  Replace  the  covers.  Invert  the  dishes 

and  place  them  in  an  approved  bacteri- 

ological incubator  at  35°  ±  1  °C  for  24 
±  2  h.  To  provide  adequate  air  circula- 

tion, avoid  stacking  the  plates. 
10.  Return  the  stock  virus  suspension  and 

the  four  milk  dilution  bottles  to  the  re- 
frigerator. The  prepared  dilutions  will 

be  used  for  subsequent  examinations, 
and  will  be  referred  to  as  the  original 
milk  dilution  bottles. 

11.  Disinfect  the  work  area. 

'  Baltimore  Biological  Laboratories. 



D.    Counting  method 
1 .  After  24  ±  2  h  remove  the  plates  from 

the  incubator. 

2.  Select  plates  that  show  30  to  300 
countable  colonies. 

3.  Place  a  selected  plate  on  an  approved 
colony  counter,  and  record  the  plate 
and  the  count. 

4.  If  the  replicate  plates  of  the  same  dilu- 
tion do  not  meet  the  established  colony 

limits,  the  following  rules  apply: 
a.  If  the  recommended  dilutions  do 

not  provide  countable  colonies,  se- 
lect the  appropriate  dilutions  and  re- 
peat the  SPC  procedure. 

b.  If  only  one  plate  of  the  same  dilu- 
tion provides  the  colonies  within  the 

established  limits  while  the  replicate 
plate  shows  less  than  30  or  more 
than  300,  then  the  data  recorded 
should  be  the  average  of  the 
colonies  counted  for  that  dilution. 

5.  After  the  initial  count  has  been 

recorded,  incubate  the  plates  an  addi- 
tional 24  h  before  discarding. 

6.  Report  results  with  not  more  than  two 

significant  figures  as  "Standard  Plate 

Count  per  unit  of  sample  at  35°C;" 
e.g.,  a  count  of  122  is  reported  as  120,  a 
count  of  125  is  reported  as  130,  and  a 
count  of  35  is  reported  as  35. 

IV.  Sporulating  Bacteria  Count 
A.  Materials 

Trypticase  soy  agar  (BBL) 
Sterile  glass  test  tube  with  screw  cap  (16  x 
150  mm) 

10  ml  sterile  serological  pipette 

Constant-temperature  water  bath 
200  ml  milk  dilution  bottles  with  99  ml 
standard  buffer 

1  ml  sterile  serological  pipettes 
Sterile  petri  dishes  (15  x  100  mm) 
Zephiran  chloride  disinfectant 

B.  Method 
1 .  Disinfect  the  work  area. 

2.  Remove  the  stock  virus  suspension 
from  the  refrigerator  and  shake  it  by 
the  standard  method. 

3.  With  a  10  ml  sterile  serological  pipette, 
immediately  transfer  10  ml  of  the  stock 

virus  suspension  to  a  sterile  glass  test 
tube. 

4.  Incubate  the  suspension  in  a  constant 

temperature  water  bath  at  65°  ±  1°C 
for  30min. 

5.  Label  4  milk  dilution  bottles  as  de- 
scribed in  Sec.  Ill,  B,  but  substitute 

"spore"  for  "SPC." 
6.  Remove  the  test  tube  from  the  water 

bath;  with  a  sterile  1  ml  serological 

pipette,  immediately  transfer  1  ml  of 

the  suspension  to  bottle  10^-spore. 
(Wipe  the  exterior  of  the  pipette  clean 
before  submerging  it  in  the  standard 
buffer  and  flush  out  the  interior  of  the 

pipette  before  removing  it  from  the  bot- 

tle.) 

7.  Complete  the  dilution  procedure  (Sec. 

Ill,  B)  and  the  plating  method  (Sec.  Ill, 

C);  incubate  and  record  the  data  ac- 
cording to  the  Standard  Plate  Count 

(Sec.  Ill,  D). 

8.  Report  the  results  as  "Total  spore 

count  per  unit  of  sample  at  35 °C,"  i.e., 
per  gram  of  technical  virus  powder. 

9.  Disinfect  the  work  area. 

V.  Anaerobic  Bacteria  Count 
A.  Materials 

5"7o  defibrinated  sheep  blood  agar 

Chopped  meat  glucose  agar 

4  original  milk  dilution  bottles  with  pre- 
pared dilutions  (Sec.  Ill,  B) 

1  ml  sterile  serological  pipettes 

Carbon    dioxide    (CO2)    "Gas    Packs" (BBL) 

Hydrogen-carbon  dioxide  (H-CO2)  "Gas 
Packs"  (BBL) 
Anaerobic  jars 

Zephiran  chloride  disinfectant 
B.  Method 

1.  Disinfect  the  work  area. 

2.  Prepare  480  ml  of  5%  difibrinated 

sheep  blood  agar  according  to  manu- 
facturer's specifications,  and  temper  to 

45°to50°C. 
3.  Remove  the  4  original  milk  dilution 

bottles  (Sec.  Ill,  B)  from  the  refrig- 
erator and  allow  them  to  reach  room 

temperature. 
4.  Arrange  24  sterile  petri  dishes  in  4  rows 

of  6  dishes;  label  1  row  for  each  of  the 
following: 



lO'-ANA 
lO'-ANA 
lO'-ANA 
lO'-ANA 

5.  Thoroughly  shake  bottle  10';  with  a  1 
ml  sterile  serological  pipette,  transfer 

0.1  ml  of  the  10^  dilution  to  each 
lO'-ANA  dish.  Cover  each  dish  and  set 
aside. 

6.  Repeat  the  above  technique  with  bottle 

10'  and  the  10^-ANA  dishes,  bottle  10' 
and  the  lO'-ANA  dishes,  and  bottle  10' 
and  the  lO'-ANA  dishes. 

7.  Pour  15  to  20  ml  of  blood  agar  into  the 
first  four  petri  dishes  in  each  row. 
Gently  swirl  each  plate  as  directed  in 
Sec.  Ill,  C,  and  allow  the  media  to  dry 
with  dish  covers  slightly  ajar. 

8.  Replace  the  covers,  invert  the  blood 
agar  plates,  and  incubate  two  plates  of 

each  dilution  at  35 °C  in  a  10%  CO2  at- 
mosphere using  an  anaerobic  jar  with  a 

CO2  "Gas  Pack"  generator. 
9.  Incubate  the  two  remaining  replicate 

plates  of  blood  agar  of  each  dilution 
under  strict  anaerobic  conditions,  using 

an  anaerobic  jar  with  an  H-CO2  "Gas 

Pack." Incubate  the  blood  agar  plates  under 
both  conditions  to  detect  anaerobic  or- 

ganisms by  comparing  the 
morphologies  of  the  colonies. 

10.  Prepare  160  ml  of  chopped  meat 

glucose  agar  according  to  the  manu- 

facturer's specifications,  and  temper  to 
45°to50°C. 

11.  Aseptically  pour  or  pipetjte  15  to  20  ml 
of  chopped  meat  glucose  agar  into  the 
two  remaining  dishes  for  each  dilution. 
Allow  the  medium  to  dry  with  covers 
ajar;  replace  the  covers  and  invert 
plates;  incubate  plates  under  anaerobic 
conditions  described  above. 

12.  All  plates  are  incubated  at  35  °C  for  48 
±  2h. 

13.  Record  the  plate  and  the  count  data, 
following  the  SPC  procedure  (Sec.  Ill, 
D). 

14.  Examine  plates  for  pathogenic  an- 
aerobic bacteria  according  to  standard 

anaerobic  bacteriology  methods  (Sutter 
etal.  1975). 

15.  Report    counts    as    "Total    anaerobic 

microorganisms  per  unit  of  sample." 
16.  Disinfect  the  work  area. 

VI.  Conform  Count 
A.  Materials 

Endo  I  agar  (BBL) 

4  original  milk  dilution  bottles  with  pre- 

pared dilutions 
Lauryl  tryptose  broth  (BBL) 
Standard  test  tubes  (16  x  150  mm) 

APF  enteric  diagnostic  strips 
Sterile  petri  dishes  (15  x  100  mm) 

B.  Method 

1.  Disinfect  the  work  area. 

2.  Remove  the  4  original  milk  dilution 

bottles  (Sec.  Ill,  B)  from  the  refrig- 
erator and  allow  them  to  reach  room 

temperature. 
3.  Label  and  prepare  plates  following  SPC 

directions  (Sec.  Ill,  C).  Substitute  endo 

I  agar  for  trypticase  soy  agar.  Sub- 
stitute "coli"  for  "SPC"  on  labels. 

4.  Incubate  all  plates  at  35°  ±  1  °C  for  24 
±  2h. 

5.  Remove  the  plates  from  the  incubator 
after  24  ±  2h. 

6.  Place  the  selected  plates  (30  to  300  col- 
onies) on  an  approved  colony  counter. 

7.  Count  all  dark  pink  to  red  colonies  (lac- 
tose fermenters)  and  all  colonies  with  a 

metallic  sheen. 

8.  Report  counts  as  "Total  coliform 

colonies  per  unit  of  sample." 
9.  To  confirm  the  presence  of  coliforms, 

inoculate  lauryl  tryptose  broth  with  a 

loopful  of  the  suspect  colony  and  incu- 
bate 48  ±  3  h  at  35°  ±  0.5 °C  (Sec.  VII, 

B).  If  gas  is  produced,  the  presence  of 
coliforms  is  presumed,  and  should  be 
confirmed  by  an  API  enteric  diagnostic 

strip  prepared  according  to  the  manu- 
facturer's instructions. 

10.  Disinfect  the  work  area. 

Vn.  Detection     and     Confirmation     of     Fecal 
Coliforms 

A.    Materials 
EC  broth  (BBL) 

Durham  fermentation  tubes 

Standard  test  tubes  (16  x  150  mm) 

'  Analytab  Products,  Inc. 



Bacteriological  loop  (platinum) 
Constant  temperature  water  bath 
API  enteric  diagnostic  strips 

Indole-nitrite  medium  (BBL) 
Koser  citrate  medium  (BBL) 

Kovac's      reagent      (Am.      Soc.      for 
Microbiol.  1970) 

M.R.-V.P.  medium  (BBL) 
Methyl  red  reagent 
Potassium  hydroxide  (KOH) 

alpha-napthol 
B.    Method 

1 .  Disinfect  the  work  area. 

2.  Select  one  endo  I  agar  plate  (Sec.  VI,  B) 
with  colonies  showing  metallic  sheen 
after  40  h. 

3.  With  a  flame-sterilized  platinum  loop, 
carefully  touch  the  center  of  one  colony 
showing  metallic  sheen. 

4.  Immediately  transfer  the  loopful  of 
inoculum  to  a  sterile  Durham  fermenta- 

tion tube  of  EC  broth. 

5.  Agitate  the  broth  to  distribute  the 
inoculum. 

6.  Disinfect  the  work  area. 
7.  Place  the  fermentation  tube  in  a  water 

bath  at  44.5°  ±  0.2°C.  Cover  the  water 
bath  and  incubate  the  tube  for  24  ±  2 
h. 

8.  Any  gas  production  in  the  tube  within 
this  time  constitutes  a  positive  result. 

9.  The  presence  of  fecal  coli  is  confirmed 
by  one  of  the  following  techniques. 

a.  API  enteric  diagnostic  strip  identi- 
fication 

b.  Conventional    biochemical    identi- 
fication 

(Edwards  and  Ewing  1972) 
c.  IMViC    tests    (Am.    Pub.    Health 

Assoc,  et  al.  1966) 

VIII.  Detection  and  Confirmation  of  Pathogenic 
Bacteria 

A.    Materials 

Sterile  petri  dishes  (15  x  100  mm) 
Blood  agar  plates  with  5%  defibrinated 
sheep  blood  (BBL) 

Salmonella-Shigella  agar  (BBL) 
Bismuth-sulfite  agar  (BBL) 
Deoxycholate  citrate  lactose  sucrose  agar 
(BBL) 

Monsur  agar  (Am.  Soc.  Microbiol.  1970) 

Bacteriological  loop  (platinum) 

Zephiran  chloride  disinfectant 
Method 
1 .  Disinfect  the  work  area. 

2.  Remove  the  stock  virus  suspension 
from  the  refrigerator  and  shake  by  the 
standard  method. 

3.  With  a  flame-sterilized  platinum  loop, 
immediately  transfer  a  loopful  of  the 
stock  virus  suspension  to  each  of  four 
blood  agar  plates. 

4.  With  a  platinum  loop,  "T"  streak  each 
plate  to  obtain  isolated  colonies. 

5.  Cover  and  invert  each  plate,  and 
incubate  as  follows: 

2  blood  agar  plates — aerobically 
2  blood  agar  plates — in  a   10%  CO2 
atmosphere 

Incubate  all  plates  at  35°  ±  1  °C  for  24 
±  2h. 

6.  Remove  the  plates  after  incubation  and 
examine  for  hemolysis. 

7.  Gram  stain  hemolytic  colonies, 
examine  the  slides,  and  identify  by  an 

approved  bacteriological  procedure 
(Am.  So.  Microbiol.  1970,  EPA  1975). 

8.  Shake  the  stock  virus  suspension  by  the 
standard  method. 

9.  With  a  flame-sterilized  platinum  loop, 
immediately  transfer  a  loopful  of  the 
stock  virus  suspension  to  the  following 

plates  and  "T"  streak: 
a.  2    Salmonella-Shigella   agar    plates 

(BBL) 
b.  2  bismuth-sulfite  agar  plates  (BBL) 
c.  2     deoxycholate     citrate     lactose 

sucrose  agar  plates  (BBL) 

d.  2   monsur   agar   plates   (Am.   Soc. 
Microbiol.  1970) 

10.  Return  the  stock  virus  suspension  to  the 

refrigerator. 

1 1 .  Incubate  all  plates  at  35  °  ±  1  °C  for  24 
±  2h. 

12.  Remove  the  plates  after  incubation  and 
examine  each  plate  for  colonies  with  the 

morphology  associated  with  pathogenic 
bacteria. 

13.  Select  suspect  colonies  and  identify  by 

an  approved  bacteriological  procedure 

(Am.  Soc.  Microbiol.  1970,  Edwards 
and  Ewing  1972,  Sutter  et  al.  1975). 

14.  Disinfect  the  work  area. 



IX.  Detection  of  Toxic  Substances  or  Pathogenic 

Microorganisms  by  Inoculation  of  a  Warm- 
Blooded  Vertebrate" 

Conduct  this  test  under  the  direction  of  a 

veterinary  pathologist  in  a  laboratory  with  ade- 
quate animal  rearing  facilities  and  healthy 

Swiss-Webster  mice. 
A.  Materials 

Technical  virus  powder 
Sterile  physiological  saline 
1  ml  sterile  serological  pipettes 
1  ml  and  5  ml  sterile  syringes 
Sterile  needles,  27  gauge 

Swiss-Webster  female  mice,  18  to  20  g 
Animal  rearing  equipment  and  supplies 

B.  Method 

Each  mouse  in  a  group  of  10  is  injected 

intraperitoneally  with  0.5  ml  of  a  suspen- 
sion of  the  technical  virus  powder  in  sterile 

physiological  saline.  Each  test  mouse  re- 
ceives a  dosage  corresponding  to  a  10-acre 

equivalent  exposure  for  a  70  kg  person  (at  a 

field  dosage  of  1  x  10"  PIB/acre  and  a 
product  containing  5.0  x  10'"  PIB/g,  each 
mouse  will  receive  5.7  mg  of  material). 

Each  of  10  control  mice  is  injected  intra- 
peritoneally with  0.5  ml  of  sterile  physio- 

logical saline.  An  additional  10  control  mice 
are  not  injected.  Test  and  control  mice  are 
given  food  and  water  freely,  and  observed 
for  7  days  for  signs  of  systemic  intoxication 
or  death.  Dead  animals  are  examined  ac- 

cording to  standard  pathological  and 
microbiological  procedures  to  determine 
the  cause  of  death. 

If  death  or  toxic  reactions  occur,  tests  are  re- 
peated using  the  same  and  lower  dosages,  e.g., 

1 .0-acre  and  0. 1  -acre  equivalent  exposures. 
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APPENDIX 

Materials  Required  to  Detect  and  Count  Microorganisms  in 

Technical  Virus  Preparations 

Some  of  the  materials  listed  below  are  not  specifically 

described  in  the  materials  and  procedures  section,  yet  are  re- 
quired either  for  basic  taxonomic  procedures  or  for  a  more  ex- 
tensive examination  of  the  technical  virus  powder. 

Laboratory  equipment 

1 .  Constant-temperature  water  bath  with  cover 
2.  Constant-temperature  bacteriological  incubator 
3.  Autoclave  or  suitable  sterilization  apparatus 

4.  Refrigerator  (4 °C) 
5.  pH  meter 
6.  Analytical  microbalance 
7.  Negative  pressure  hood 
8.  Compound  light  microscope  (oil  immersion  lOOX) 
9.  Waring  blender 

10.  Colony  counter 
11.  Mechanical  vortex 

Glassware  and  supplies 

1 .  200  ml  milk  dilution  bottles  with  rubber-lined  screw  caps 
2.  Sterile  petri  dishes  (15  X  100  mm) 
3.  1  ml  and   10  ml  sterile  serological  pipettes  with  0.1  ml 

gradations 
4.  Anaerobic  jars 

5.  Hydrogen-carbon  dioxide  (H-CO;)  "Gas  Packs"  (BBL) 
6.  Carbon  dioxide  (CO,)  "Gas  Packs"  (BBL) 
7.  Durham  fermentation  tubes 

8.  Standard  test  tubes  (16  X  150  mm) 
9.  Mechanical  pipette  suction  apparatus 
10.  API  enteric  diagnostic  strips 
11.  Microscope  slides 
12.  125  ml  Erlenmeyer  flask 
13.  1  liter  Erlenmeyer  flask 
14.  Spatula 
15.  Weighing  paper 
16.  Bacteriological  loop  (platinum) 
17.  Test  tube  rack 

18.  Record  book 
19.  Marking  pencil 

Media  and  chemicals 

1.  Bismuth-sulfite  agar  (BBL) 
2.  Chopped  meat  glucose  agar  (BBL) 
3.  5%  defibrinated  sheep  blood  agar  (BBL) 
4.  Deoxycholate  citrate  lactose  sucrose  agar  (BBL) 
5.  EC  broth  (BBL) 
6.  Endo  I  agar  (BBL) 
7.  Enterococcus  confirmatory  agar  (BBL) 
8.  Eosin  methylene  blue  agar  (BBL) 
9.  Ethyl  violet  azide  broth  (BBL) 
10.  Indole-nitrate  medium  (BBL) 
11.  Koser  citrate  medium  (BBL) 
12.  Lauryl  tryptose  broth  (BBL) 
13.  MacConkey  agar  (BBL) 
14.  M-FC  broth  (BBL) 

15.  Milk-protein  hydrolysate  agar  (BBL) 
16.  Monsuragar 

17.  M.R.-V.P.  medium  (BBL) 

18.  Salmonella-Shigella  agar  (BBL) 
19.  Thiosulfate  citrate  bile  salts  sucrose  agar  (BBL) 
20.  Trypticasesoy  agar  (BBL) 
21.  Violet  red  bile  agar  (BBL) 

22.  Alpha-napthol 

23.  Kovac's  reagent 
24.  Methyl  red  reagent 
25.  Potassium  dihydrogen  phosphate  (KHiPO,) 
26.  Potassium  hydroxide  (KOH) 

27.  Sodium  dioctyl  sulfosuccinate 
28.  Sodium  hydroxide  (NaOH) 
29.  Sterile  distilled  water 

30.  Tris  buffer  (2-amino-2-hydroxymethyl-l,  3- propanediol) 
31.  Zephiran  chloride  disinfectant 
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ABSTRACT 

Results  of  measurements  of  seven  surface-mine  spoils  by  triaxial  and  direct 
shear  methods  indicated  that  the  direct  shear  method  may  be  used  for  evaluat- 

ing the  shear  strength  parameters  of  surface-mine  spoils.  The  average  angle  of 

internal  friction  determined  by  direct  shear  testing  was  38.6°;  the  average 
value  for  the  triaxial  method  was  33.4°.  The  average  value  of  cohesion  deter- 

mined by  direct  shear  testing  of  dry  materials  was  .077  bar;  the  average  value 
of  cohesion  determined  for  the  triaxial  method  was  .100  bar. 

Soaking  specimens  immediately  before  direct  shear  testing  reduced  the 

average  angle  of  internal  friction  by  8.2°;  there  was  no  significant  change  in 
cohesion.  The  methods  used  to  sample,  blend  materials,  and  prepare  speci- 

mens caused  two  distinct  populations  for  triaxial  test  results.  The  ratio  of 

freshly  crushed  materials  to  weathered  materials  in  a  specimen  affected  tri- 
axial results  more  than  direct  shear  results. 

m 



INTRODUCTION 

1  HE  STABILITY  of  outslopes,  head-of-hollow 
fills,  and  other  embankments  associated  with  sur- 

face mining  depends  on  the  shear  strength  of  the 
spoil  materials  that  comprise  these  structures.  A 

knowledge  of  the  shear  strength  parame- 
ters— cohesion  and  the  angle  of  internal  fric- 
tion— is  necessary  to  analyze  and  design  embank- 

ments that  are  compatible  with  reclamation  goals. 
But  the  variety  of  geologic  materials  produced 

during  a  mining  operation  indicates  that  consider- 
able testing  also  is  required  to  describe  these 

parameters  adequately. 
The  prinicipal  methods  for  measuring  the  shear 

strength  of  soils  in  the  laboratory  are  the  direct 
shear  test  and  the  triaxial  test.  The  triaxial  shear 

test  consists  of  confining  a  cylindrical  soil  sample 

in  a  rubber  membrane  under  fluid  pressure,  and 
then  applying  an  axial  compressive  load  (Fig.  1). 
The  confining  pressure,  axial  deformation,  axial 
stress,  and  water  pressure  (pore  pressure)  are  then 
measured.  These  measurements  are  used  to  deter- 

mine the  shear  strength  parameters. 

The  direct  shear  test  consists  of  confining  a  thin 

sample  of  material  between  parallel  blocks,  apply- 

ing a  normal  load,  and  shearing  it  along  a  prede- 
termined plane  (Fig.  2).  The  normal  stress  and  the 

maximum  shearing  stress  are  used  to  determine 
cohesion  and  the  angle  of  internal  friction. 

Each  method  has  advantages  and  limitations. 
The  more  sophisticated  triaxial  shear  test  is  more 
difficult  to  perform  and  interpret;  however,  it 
allows  better  simulation  of  field  conditions.  The 

advantages  of  the  direct  shear  method  are  that  the 
test  apparatus  is  less  complicated,  and  the  test  is 

Figure  1.— Schematic  of  triaxial  test  apparatus  (from 
Lambe  and  Whitman  1969). 
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Figure  2.— Schematic  of  direct  shear  test  apparatus  (from 
Lambe  and  Whitman  1969). 
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less  time  consuming.  Although  the  direct  shear 
test  imposes  boundary  conditions  that  seldom 

exist  in  the  field,  this  method  provides  a  good  indi- 
cation of  the  shear  strength  of  many  soils  (Bowles 

1970). 

Because  of  the  variety  of  surface-mine  spoil  ma- 
terials to  be  investigated,  direct  shear  testing  seems 

more  desirable  than  triaxial  testing  for  character- 
izing shear  strength  parameters.  However  the  user 

of  the  direct  shear  method  must  demonstrate  how 

direct  shear  results  compare  with  triaxial  results. 
This  paper  evaluates  the  shear  strength  parameters 
of  seven  surface-mine  spoil  materials  measured  by 
triaxial  and  direct  shear  methods.  In  the  direct 
shear  tests,  both  dry  and  moist  specimens  were 
tested. 

MATERIALS  AND  METHODS 

The  seven  spoil  materials  used  in  direct  shear 
tests  were  the  same  as  those  that  had  previously 
been  measured  by  triaxial  methods  (Drnevich  et 
al.  1976).  Descriptions  and  classes  (according  to 
the  Unified  Classification  System)  of  Materials  G, 
H,  I,  J,  MSI,  MS2,  and  MS3  are  listed  in  Table  1. 
Materials  G,  H,  1,  J,  and  MSI  were  blends  of 

II 

equal  proportions  (by  dry  weight)  of  three  of  the 
following:  an  acid  shale,  a  siltstone,  a  sandstone, 
and  a  calcareous  shale.  All  materials  were  ob- 

tained from  surface  mines  in  eastern  Kentucky. 
Except  for  the  1 -day-old  sandstone  spoil,  all  were 
obtained  from  talus  at  the  foot  of  highwalls, 
where  mining  had  been  termmated  12  to  18 
months  earlier. 

The  calcareous  shale  was  dark  gray,  soft,  and 

contained  many  fine  grains  of  iron  oxides.  The  ap- 
proximate mineral  composition  was:  quartz:  66 

percent;  illite:  19  percent;  and  kaolinite  plus 

chlorite:  15  percent.  There  were  traces  of  felds- 
pars. The  siltstone  was  yellowish  gray,  soft,  and 

had  iron  oxide  bands  that  contained  sand  grains. 
The  approximate  mineral  composition  was: 
quartz:  36  percent;  illite:  36  percent;  plagioclase 
feldspar:  20  percent;  and  kaolinite:  7  percent. 
There  were  traces  of  K-feldspars.  The  sandstone 
was  hard,  light  gray,  and  contained  abundant 
limonitic  flecks.  Quartz  made  up  86  percent  of  the 
rock.  Minor  constitutents  were:  K-feldspars:  3 
percent;  plagioclase  feldspar:  2  percent;  kaolinite: 
5  percent;  and  illite:  4  percent.  The  acid  shale  was 
dark  gray  and  was  slightly  silty  and  micaceous. 

Quartz  made  up  50  percent  of  this  rock;  the  re- 



Table  1.— Description  and  class  (by  Unified  Soil  Classification)  of  spoil  materials 

Spoil 
material 

Description 
Triaxial  shear Direct  shear 

G  1/3  sandstone,  1/3  siltstone,  and  1/3  acid  shale 
H  1/3  sandstone,  1  /3  siltstone,  and  1  /3  calcareous  shale 

I  1  /3  sandstone,  1  /3  acid  shale,  and  1  /3  calcareous  shale 
J  1  /3  siltstone,  1  /3  acid  shale  &  1  /3  calcareous  shale 

MS  1  Similar  to  J  but  different  batch  and  gradation 
MS  2  Shale  from  10-foot  thick  stratum 
MS  3  Sands  and  silty  shales  from  several  overburden  strata;  as 

blended  during  mining  and  grading  operations 

*  From  composite  of  constituents 

As  tested After  test As  received As  tested 

SP-SO SP 

SP SW-SM^ 

or 
SP-SM — 

SW SW 
SP-SO — 

SP 

SP 
SP-SO — 

SP SP 

GWa 

SW 
SW SW GW sw SW SW SP SP-SM SP SP 

rnainder  was  illite:  20  percent;  K-feldspars:  5  per- 
;ent;  plagioclase  feldspar:  7.5  percent;  kaolinite 
olus  chlorite:  1 1.5  percent;  and  pyrite:  3  percent. 

Material  MSI  had  the  same  composition  as  ma- 
lerial  J,  but  differed  in  the  distribution  of  particle 

jizes.  MS2  was  a  light  brown  to  light  gray  shale 

tat  had  been  obtained  from  a  10-foot  (3.05-m) 
ick  stratum  in  Breathitt  County,  Kentucky.  The 

'tratum  had  been  exposed  for  about  6  months 
/hen  sampled.  MSB,  obtained  from  a  spoil  bench 
t  the  same  location,  was  a  mixture  of  shale  and 

jndstone  spoils  developed  from  all  strata  dis- 
irbed  by  mining  activities  at  that  Breathitt  Coun- 
i  site. 

The  largest  size  of  particles  of  materials  tested 
I  triaxial  shear  tests  was  Va.  inch  (19.1  mm), 

arger  particles  are  likely  to  cause  errors  in  test  re- 
ilts  due  to  bridging  between  adjacent  particles 
;id  direct  interaction  with  the  test  apparatus.  For 
1  aterials  G,  H,  I,  and  J,  particles  that  remained 

(1  a  ̂ /4-inch  sieve  were  wasted.  For  Materials 
ISl,  MS2,  and  MS3,  particles  that  remained  on 

te  ̂-4 -inch  sieve  were  passed  through  a  y4-inch 
(usher.  The  crushed  particles  that  passed  through 

te  ̂ /i-inch  sieve  but  that  remained  on  a  No.  4 

s:ve  (4.76-mm  openings)  were  blended  into  the 
tit  material.  Figure  3  is  a  diagram  of  the  crushing 
ad  blending  procedures  for  triaxial  and  direct 
s;ar  testing. 

The  maximum  particle  size  that  could  be  accom- 
n)dated  by  the  4-inch  (10.16-cm)  diameter  direct 

sl:ar  box  used  in  this  study  was  approximately  '/4 
iih  (6.4  mm)  (Bowles  1970).  So,  for  the  direct 
shar  tests,  material  that  remained  on  the  No.  4 

siye  was  passed  through  a  crusher  with  a  5-mm 
opning.  The  crushed  material  that  passed 

tJ'pugh  the  No.  4  sieve  but  that  remained  on  a 

No.  10  sieve  (2-mm  openings)  was  blended  into  the 
test  material  (Fig.  3).  Percentages  of  freshly 

crushed  particles  incorporated  into  each  spoil  ma- 
terial are  listed  in  Table  2. 

Table  2.— Percentages  of  freshly  crushed 
particles  in  blended  test  materials 

Spoil  material Triaxial Direct  shear 

G 0 18 
H 0 12.5 

I 0 23.2 
J 0 18 

MSI 

25 

48.1 
MS2 15 35.8 MS3 

15 

24.4 

The  time  between  the  triaxial  and  direct  shear 

tests  was  approximately  1  year  for  Materials  MSI, 
MS2,  and  MS3,  and  about  2  years  for  Materials 
G,  H,  I,  and  J.  During  storage,  all  materials  were 
sealed  in  plastic  bags.  At  the  beginning  of  storage, 
the  moisture  contents  of  six  of  the  spoil  materials 

approximated  those  of  the  samples  prepared  for 

triaxial  tests.  Moisture  contents  averaged  13.8  per- 
cent and  ranged  from  13.4  to  14.2  percent.  All  of 

Material  MSI  used  during  direct  shear  testing  was 
taken  from  previously  tested  triaxial  specimens. 
The  average  moisture  content  of  MSI  triaxial 
specimens  at  failure  was  14.4  percent. 

The  distribution  of  particle  sizes  for  the  seven 
materials  is  shown  in  Figures  4  through  10.  Six  of 
the  charts  show  four  distributions:  as  sampled,  as 
tested  in  triaxial  shear,  as  received  for  direct  shear 
tests,  and  as  tested  in  direct  shear.  For  MSI,  there 



is  a  fifth  distribution  that  represents  a  sieve  analy- 
sis that  was  done  immediately  after  the  triaxial 

tests. 
All  material  V*  inch  or  larger  was  removed  in 

preparing  triaxial  samples.  The  same  batches  were 
used  for  direct  shear  tests,  so  direct  shear  samples 
did  not  include  material  larger  than  Va  inch  before 
crushing. 

Triaxial  shear  testing 
The  shear  strength  parameters  can  be  described 

in  terms  of  effective  stress  or  total  stress.  Effective 

stress  is  the  stress  carried  by  the  soil  particles.  Ef- 
fective-stress analysis  is  used  whenever  stable  con- 

ditions have  existed  over  a  long  period  and  pore 
pressure  can  be  assumed  to  have  dissipated  (U.  S. 
Department  of  the  Navy  1971).  Total-stress  analy- 

sis is  usually  used  to  simulate  conditions  of  stabil- 
ity immediately  after  construction  or  if  pore  pres- 

sures have  not  dissipated  or  are  not  known. 

The  triaxial  shear  test  apparatus  allows  meas-' 
urements  for  a  variety  of  degrees  of  confinement, 

consolidation,  and  drainage.  Triaxial  data  were 
obtained  from  consolidated-undrained  tests. 
Specimens  from  Materials  G,  H,  I,  and  J  were  4 
inches  in  diameter  by  8  inches  (20.32  cm)  and  were 
compacted  to  a  maximum  dry  density  at  optimum 
moisture  content  in  accordance  with  American 

Society  for  Testing  and  Materials  D-698-7 
(Method  D)  (ASTM  1976).  After  compacting  but 
before  testing,  the  void  spaces  were  saturated.  Ef- 

fective confining  stresses  of  1.03,  2.07,  and  4.14 
bars  were  used  to  simulate  stresses  at  different 

depths  within  a  spoil  bank.  Each  test  was  con- 
ducted three  times  on  similar  specimens. 

Specimens  of  Materials  MSI,  MS2,  and  MS3 
were  compacted  by  three  methods:  standard, 
modified,  and  low -energy  compaction  (Drnevich 
1976).  Specimens  were  4  inches  in  diameter  by  8 
inches  and  were  saturated  before  testing.  Twelve 
specimens  from  each  material  group  were  tested 
using  effective  confining  stresses  of  1.03  and  4.14 

bars.  During  all  tests,  drainage  from  the  speci- 
Text  continues  on  page  12. 

Figure  3.— Diagram  of  crushing  and  blending  pro- 
cedures for  triaxial  and  direct  shear  testing. 
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Figure  4.— Distribution  of  particle  sizes  for  Material  G. 
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Figure  5.— Distribution  of  particle  sizes  for  IVIaterial  H. 
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Figure  6.— Distribution  of  particle  sizes  for  Material  I. 
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Figure  7.— Distribution  of  particle  sizes  for  Material  J. 
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Figure  8.— Distribution  of  particle  sizes  for  IVIaterial  IVISI. 
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Figure  9.— Distribution  of  particle  sizes  for  Material  MS2. 
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Figure  10.— Distribution  of  particle  sizes  for  l\/laterial  iy/IS3. 
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mens   was  prohibited  and  pore  pressures  were 
monitored. 

Direct  shear  testing 
Direct  shear  tests  were  conducted  at  a  constant 

rate  of  strain  on  both  wet  and  dry  samples.  In  the 
dry  test,  the  shear  box  was  filled  to  about  5^6  inch 

(4.76  mm)  of  the  top  with  uncompacted,  oven- 
dried  material.  Specimens  were  about  1-inch  thick 
and  4  inches  in  diameter.  Normal  stresses  of  .46, 

1.07,  and  1.67  bars  were  applied  and  each  speci- 
men was  sheared  at  a  rate  of  0.048  inch  (1 .22  mm) 

per  minute.  All  direct  shear  specimens  failed  5  to 
10  minutes  after  loading.  Shearing  force  and  hori- 

zontal displacement  were  measured  during  each 
test. 

Wet  tests  were  conducted  by  the  same  proce- 
dures except  that  after  placing  the  material  in  the 

shear  box,  a  piece  of  filter  paper  was  placed  on  the 
top  of  the  soil  and  125  ml  of  water  were  poured 

over  the  paper.  After  15  minutes,  the  normal 
stress  was  applied.  After  each  test,  the  moisture 
content  of  the  wet  specimen  was  determined. 

All  direct  shear  parameters  were  based  on  thre6 
tests,  each  conducted  at  a  different  normal  stress. 
To  determine  if  a  test  result  could  be  reproduced, 
each  set  of  three  dry  tests  was  repeated  for  Materi- 

als G,  H,  I,  and  J.  The  results  of  these  tests  corre- 
lated well  with  those  of  the  initial  tests.  Typical  di- 

rect shear  test  results  are  shown  in  Figure  1 1 . 

RESULTS 

The  effective  angle  of  internal  friction  (4)  and 
effective  cohesion  (C),  for  triaxial  and  direct  shear 
tests  are  presented  in  Table  3.  The  direct  shear 
tests  on  dry  material  yielded  a  greater  value  of  f 
than  the  triaxial  tests  for  each  of  the  spoil  materi- 

als except  MS3.  The  average  value  of  ̂   determined 

by  the  direct  shear  method  was  38.6°;  the  average 

Figure  11.— Typical  direct  shear  test  results. 
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value  for  the  seven  materials  determined  by  the  tri- 

axial  method  was  33.4°.  The  average  value  of  C 
determined  by  direct  shear  testing  of  dry  materials 
was  .077  bar;  the  average  value  of  C  determined 

by  triaxial  testing  was  .  100  bar. 
Triaxial  results  varied  considerably  more  than 

direct  shear  results.  The  coefficient  of  variation  of 

^  for  the  triaxial  tests  was  12.6  percent  compared 

to  2.1  percent  for  direct  shear  results.  The  coeffi- 
cient of  variation  of  C  was  87.4  percent  for  the  tri- 
axial method  and  65.6  percent  for  the  direct  shear 

method.  For  all  seven  materials,  the  average  value 

of  4  for  the  direct  shear  method  exceeded  by  5.2° 
the  average  value  determined  for  the  triaxial 

method.  A  paired  t  test  indicated  that  the  95  per- 
cent confidence  interval  for  the  mean  difference  is 

1.3  to  9.1°.  However  when  only  materials  MSI, 
MS2,  and  MS  were  considered,  there  was  no  sig- 

nificant difference  between  the  ̂   values  for  the  tri- 
axial method  and  those  for  the  direct  shear 

method. 

Values  of  C  ranged  from  .200  to  0  bar  for  the 
triaxial  tests,  and  from  .146  to  0  bar  for  direct 
shear  testing  of  dry  materials.  The  average  value 
of  C  for  the  direct  shear  method  was  .077  bar  with 

a  coefficient  of  variation  of  65.6  percent.  The 

average  value  of  C  for  the  triaxial  method  was 

.100  bar  with  a  coefficient  of  variation  of  87.4  per- 
cent. There  was  no  significant  difference  between 

the  means  of  triaxial  and  direct  shear  C  values  at 

the  95  percent  confidence  level. 
For  the  spoil  materials  tested,  the  triaxial  results 

strongly  indicated  the  presence  of  two  populations 

(Table  3).  Analysis  of  data  substantiated  the  find- 
ing that  triaxial  shear  strength  parameters  for  Ma- 

terials G,  H,  I  and  J  (group  1)  differed  signifi- 
cantly from  those  of  Materials  MSI,  MS2,  and 

MS3  (group  2).  This  is  somewhat  contrary  to  the 
fact  that  Material  J  from  group  1  and  Material 
MSI  from  group  2  were  from  the  same  source; 
that  is,  they  were  from  the  same  field  sample. 
However  the  preparation  procedures  for  Material 
J  (and  other  materials  in  group  1)  differed  from 
those  for  Material  MSI  (and  other  materials  in 
group  2). 

In  preparing  Materials  G,  H,  I  and  J  for  triaxial 
testing,  all  spoil  particles  larger  than  Va  inch  were 
wasted.  For  materials  MSI,  MS2,  and  MS3,  the 
larger  particles  were  crushed  and  blended  with  the 
smaller  particles.  Also,  Materials,  G,  H,  I,  and  J 
had  been  subjected  to  12  to  18  months  of  field 

weathering,  while  Materials  MS2  and  MS3  expe- 

rienced very  little  weathering.  These  differences 

are  also  indicated  by  the  Unified  Soil  Classifica- 

tion of  the  two  groups.  All  "as  tested"  group  1 
materials  were  classified  as  poorly  graded  sands 

(SP-SM  or  SP-SC);  "as  tested"  group  2  materials 
were  classified  as  well-graded  gravels  or  poorly 
graded  sands  (GW  and  SP)  (Table  1). 

All  "as  tested"  direct  shear  specimens  were 
classified  as  poorly  graded  sands  (SP)  or  well- 
graded  sands  (SW).  Analysis  of  direct  shear  data 
indicated  that  the  materials  represented  a  single 

population,  in  spite  of  the  fact  that  the  amount  of 
freshly  crushed  particles  ranged  from  12.5  percent 
for  Material  H  to  48.1  percent  for  Material  MSI. 
Therefore  it  seems  that  the  ratio  of  freshly  crushed 
materials  to  weathered  materials  in  a  specimen  has 
a  greater  effect  on  triaxial  results  than  on  direct 
shear  results. 

The  separation  of  the  triaxial  results  into  two 
distinct  populations,  and  the  better  correlation  of 
triaxial  results  and  direct  shear  results  for  Materi- 

als MSI,  MS2,  and  MS3  may  have  been  due  to  the 

use  of  different  methods  for  molding  and  com- 
pacting specimens.  In  all  direct  shear  tests,  materi- 

als were  placed  in  the  shear  box  in  a  loose,  uncom- 
pacted  state;  but  the  triaxial  tests  were  performed 
on  materials  compacted  to  different  densities. 

Triaxial  specimens  of  Materials  G,  H,  I,  and  J 

were  compacted  using  only  standard  compaction 
methods.  The  dry  density  of  those  36  specimens  (9 
from  each  material)  ranged  from  1.95  to  2.01 

gm/cm^;  the  average  was  1.98.  By  contrast,  the 
dry  density  of  72  specimens  of  Materials  MSI, 
MS2,  and  MS3  (24  from  each  material)  compacted 
using  standard,  modified,  and  low  energy 

methods  ranged  from  1.68  to  2.20  gm/cm^;  the 
average  was  1.96. 

Effect  of  moisture  on  direct 
shear  results 

To  determine  the  effect  of  moisture  on  direct 

shear  properties  a  second  group  of  tests  was  con- 
ducted on  wetted  samples;  the  procedures  used 

were  the  same  as  those  described  earlier.  Wetting 
the  material  before  testing  reduced  the  average 

angle  of  internal  friction  by  8.2°.  The  effect  of 
moisture  on  cohesion  was  not  as  definitive;  in  four 
cases  cohesion  increased.  The  overall  average  and 
variability  were  approximately  the  same  as  for  the 
dry  tests  (Table  3).  Moisture  contents  of  the 
wetted  direct  shear  specimens  determined  by 
weight  after  testing  ranged  from  15  to  20  percent. 
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Table  3.— Comparison  of  shear  strength  parameters  for  triaxial  tests 
and  wet  and  dry  direct  shear  tests 

Direct  shear 
Triaxial 

(Consolidated  undrained) 

Dry 

Wet 

Angle  of Angle  of Angle  of Spoil  material internal 
friction 

Cohesion internal 
friction 

Cohesion internal 
friction 

Cohesion 

degrees bars degrees GROUP  1 
bars 

degrees bars 

G 30.8 0.190 37.9 
0.113 

32.2 
0.030 

H 31.5 .170 37.3 
.053 

26.9 
.091 

I 31.3 .090 38.4 .075 

33.7 

.037 
J 28.6 .200 

39.8 
.112 30.8 .016 

Mean 30.6 .163 
38.4 

.088 30.9 .044 
SD 1.33 .050 

1.07 
.029 2.92 

.033 

Coefficient  of 

variance  ("/o) 
4.4 

30.7 
2.8 

GROUP  2 
33.3 

9.4 

75.5 

MSI 33.2 0.049 
38.7 

0.146 27.4 
0.116 

MS2 38.7 
-0- 

38.8 
.039 

30.1 
.106 

MS3 39.8 -0- 
39.1 

-0- 31.5 
.063 

Mean 37.2 .016 38.9 .062 
29.7 

.095 
SD 3.54 .028 0.21 .076 2.08 

.028 

Coefficient  of 

variance  {"lo) 9.5 173. 0.5 123. 
7.0 29.6 

ALL  MATERIALS 
Mean 33.4 0.00 38.6 0.077 30.4 

0.066 

SD 4.22 .087 
0.81 

.050 2.47 .040 
Coefficient  of 

variance  (%) 12.6 87.4 2.1 65.6 
8.2 

60.3 

Drainage  was  allowed  in  these  tests  and  the  lower 
moisture  contents  were  associated  with  the  large 
normal  loads. 

It  is  emphasized  that  shear  strength  parame- 
ters— cohesion,  and  angle  of  internal  friction — de- 

termined by  the  wet  direct  shear  method  are  not 
the  same  parameters  as  the  total  stress  parameters 

determined  by  the  triaxial  method.  Total  stress  in- 
cludes the  stress  carried  by  both  the  soil  particles 

and  the  pore  water.  If  drainage  is  prevented  dur- 
ing a  test,  excessive  pore  water  pressure  will  devel- 
op and  the  total  stress  parameters  will  differ  from 

the  effective  stress  parameters.  For  the  wet  direct 
shear  tests,  some  drainage  was  allowed  but  the 

rapid  rate  of  loading  probably  did  not  allow  com- 
plete drainage.  The  incomplete  drainage  probably 

caused  some  excess  pore  pressures.  Although  the 
pore  pressures  were  not  monitored,  it  is  believed 
that  they  did  not  develop  to  the  degree  that  would 
occur  during  the  consolidated  undrained  triaxial 
test  (Taylor  1952).  However  the  wet  direct  shear 
test  does  provide  an  indication  of  the  effect  of 
moisture  of  shear  strength  parameters. 

In  addition  to  changes  in  strength  parameters 
which  may  result  from  a  buildup  of  pore  pressure, 

the  addition  of  moisure  to  a  test  specimen  might 

also  cause  other  changes.  The  mineralogic  analy- 
ses of  three  basic  constituents  of  Materials  G,  H, 

I,  J,  and  MSI  showed  high  proportions  of  clay 

minerals.  The  addition  of  moisture  to  these  clay- 
rich  materials  could  have  altered  their  strength 
characteristics  through  mechanisms  that  have  little 
direct  relationship  to  the  buildup  of  pore  pressure. 

The  mechanics  of  this  alteration  could  well  be  dis- 
aggregation of  clay  mineral  conglomerates  in  the 

presence  of  moisture. 

SUMMARY 

Shear  strength  parameters  of  surface-mine 
spoils  can  be  estimated  by  direct  shear  testing.  For 

seven  surface-mine  spoils,  the  angle  of  internal 

friction  determined  by  direct  shear  tests  of  dry  ma- 

terials exceeded  by  5.2°  the  value  determined  by 
consolidated  undrained  triaxial  tests.  The  average 
value  of  cohesion  for  all  materials  measured  by 

the  triaxial  method  was  .100  bar  compared  to  .077 
bar  for  those  measured  in  dry  direct  shear  tests. 
There  was  considerable  variability  in  cohesion  for 
both  test  methods. 
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Wetting  the  direct  shear  samples  in  the  shear 
box  immediately  before  testing  reduced  the  aver- 

age angle  of  internal  friction  by  8.2°;  but  the  ef- 
fect of  moisture  on  cohesion  was  not  as  definitive. 

In  four  cases  cohesion  was  reduced  and  in  three 
cases  it  was  increased.  The  overall  average  for  all 
seven  materials  and  the  variability  was  about  the 
same. 

Field  sampling,  material  blending,  and  speci- 
men properties  affect  both  triaxial  and  direct 

shear  results.  When  the  percentages  of  freshly 

crushed  material  in  the  spoil  blends  were  in- 
creased, the  triaxial  tests  showed  significant 

increases  in  the  angles  of  internal  friction.  For  the 
materials  tested  here,  these  increases  resulted  in 
two  distinct  populations.  The  percentage  of 

freshly  crushed  materials  did  not  significantly  af- 
fect the  results  of  direct  shear  tests.  Triaxial  results 

for  materials  that  contained  freshly  crushed 

particles  and  that  were  compacted  to  three  densi- 
ties correlated  best  with  those  of  the  dry  direct 

shear  tests. 
It  is  generally  agreed  that  the  shear  strength  of 

granular  soils  increases  as  the  size  of  the  particle 
increases.  However  the  particle  size  that  can  be 
handled  by  shear  testing  equipment  is  limited. 
Neither  of  the  test  methods  used  in  this  study,  nor 

the  procedures  used  to  interpret  the  data,  can  to- 
tally quantify  the  impact  of  larger  particles  typical 

of  mine  spoils  on  the  shear  strength  of  a  spoil 
mass.  Usually,  such  tests  will  yield  shear  strength 

values  that  tend  to  be  conservative  with  respect  to 
the  shear  strength  of  an  actual  mine  spoil.  There  is 
a  need  for  testing  equipment  and  analytical  proce- 

dures that  will  allow  us  to  measure  the  influence  of 

large  particles  commonly  found  in  mine  spoil 
dumps  on  the  shear  strength  of  spoil  masses. 

ACKNOWLEDGMENT 

We  thank  Thomas  L.  Despard,  Research  Geo- 
logist, for  his  analysis  and  classification  of 

materials  used  in  this  study. 

LITERATURE  CITED 

American  Society  for  Testing  and  Materials. 
1976.  Soil  and  rock;  building  stones;  peat:  part  19.  Am.  Soc. 
Test  Mater.  846  p. 

Bowles,  Joseph  E. 

1970.  Engineering  properties  of  soils  and  their  measure- 
ments. McGraw-Hill,  New  York. 

Drnevich,  Vincent  P.,  Ronald  J.  Ebelhart,  and  G.  Perry  Wil- 
liams. 

1976.  Geotechnical  properties  of  some  eastern  Kentucky  sur- 
face mine  spoils.  In  Proc.  7th  Ohio  River  Val.  Soils  Semin. 

p.  1-13. Lambe,  William  T.,  and  Robert  V.  Whitman. 
1969.  Soil  mechanics.  John  Wiley  and  Sons,  New  York  553 

P- 

Tayl
or, 

 
Dona

ld  
W. 

1952.  A  direct  shear  test  with  drainage  control.  Am.  Soc. 
Test  Mater.  Spec.  Tech.  Publ.  No.  13.  73  p. 

U.S.  Department  of  the  Navy. 
1971.  Soil  mechanics,  foundations,  and  earth  structures. 
NAVFACDM-7.  307p. 

*  US  GOVERNMENT  PRINTING  OFFICE:  1978-703112:15 

15 



I 





Headquarters  of  the  Northeastern  Forest  Experiment  Station 
are  in  Broomall,  Pa.  Field  laboratories  and  research  units  are 
maintained  at: 

•  Beltsville,  Maryland. 

•  Berea,  Kentucky,  in  cooperation  with  Berea  College. 

•  Burlington,  Vermont,  in  cooperation  with  the  University  of 
Vermont. 

•  Delaware,  Ohio. 

•  Durham,  New  Hampshire,  in  cooperation  with  the  University 
of  New  Hampshire. 

•  Hamden,  Connecticut,  in  cooperation  with  Yale  University. 

•  Kingston,  Pennsylvania. 

•  Morgantown,  West  Virginia,  in  cooperation  with  West  Virginia 
University,  Morgantown. 

•  Orono,  Maine,  in  cooperation  with  the  University  of  Maine, 
Orono. 

•  Parsons,  West  Virginia. 

•  Pennington,  New  Jersey. 

•  Princeton,  West  Virginia. 

•  Syracuse,  New  York,  in  cooperation  with  the  State  University 
of  New  York  College  of  Environmental  Sciences  and  Forestry 
at  Syracuse  University,  Syracuse. 

•  Warren,  Pennsylvania. 



FOREST  SERVICE  GENERAL  TECHNICAL  REPORT  NE-40 
1978 

FOREST  SERVICE.  U.S.  DEPARTMENT  OF  AGRICULTURE 
NORTHEASTERN  FOREST  EXPERIMENT  STATION 

370  REED  ROAD,  BROOMALL,  PA.  19008 

^ 



TABLE  OF  CONTENTS 
Page 

INTRODUCTION     1 
HOW  WEAK  LINK  WORKS    2 
THE  WEAK  LINK  LOGGING  SYSTEMS  ANALYZER     6 

The  Logging  System  and  Operating  Conditions  ....  6 
Systems  Fixed  Costs     6 
Operating  Costs     16 
Tires    16 

Supplies  and  Equipment    16 
ESTIMATING  POTENTIAL  PRODUCTION  RATES    22 
POTENTIAL  FELLING  AND  LIMBING  PRODUCTION     22 

Limbing  and  Topping  Time    24 
Time  to  Walk  Between  Trees    25 

Self-Caused  Delay  Time     25 
Average  Felling  Cycle  Time    26 
Number  of  Trees  Felled  Per  Day  Per  Cutter    27 
Estimated  Felling  Production  Rate     28 

POTENTIAL  SKIDDING  PRODUCTION     30 
Outturn  Time    30 

Hooking  and  Unhooking  Time    32 
Skidding  Time    34 

Self-Caused  Delay  Time     36 
Average  Cycle  Time    37 
Turns  Per  Shift    38 

Estimated  Skidding  Production  Rate    40 
POTENTIAL  TRUCKING  PRODUCTION     42 

Loading  Time    42 
Travel  Time    44 

Unloading  Time    46 

Driver-Caused  Delay     46 
Average  Cycle  Time    47 
Trips  Per  Day  Per  Truck    48 
Estimated  Trucking  Production  Rate     50 
System  Production  Rate     50 

TOTAL  LOGGING  COST    52 
Chain  Saw  Operating  Cost    52 
Skidder  Operating  Costs     54 
Loader  Operating  Costs     56 
Truck  Operating  Costs    58 

FIXED  COSTS  PER  MBF    60 
NOTES  ON  THE  APPLICATION  OF  WEAK  LINK    62 

This  information  is  published  in  cooperation  with  the  Northeastei 
Area,  State  and  Private  Forestry,  Forest  Service,  Broomall,  Pa. 
and  is  available  from  your  State  Forester. 



INTRODUCTION 

The  Weak  Link  Logging  Systems  Analyzer  is  a  relatively 
unique  approach  to  logging  systems  analyses.   It  is  implemented 
through  nomograms  that  enable  a  logger  to  readily  analyze  a 
wide  variety  of  machine  combinations  and  operating  conditions. 

Applying  Weak  Link  to  his  current  operation,  a  logger  can 
locate  production  bottlenecks,  and  estimate  his  production 
costs.  Weak  Link  can  also  predict  logging  systems  performance, 
enabling  loggers  to  estimate  production  levels,  logging  costs, 
and  systems  inefficiencies  resulting  from  a  change  in  logging 
conditions.  Similar  predictions  could  be  made  regarding  the 
impact  of  proposed  management  action  such  as  the  addition  of 
men  and  machines,  or  changes  in  production  factors  such  as 
skidding  distance. 

The  application  of  this  version  of  Weak  Link  is  limited  to 
logging  operations  similar  to  those  from  which  the  time  study 

data  was  collected;  specifically,  conventional  chain  saw- 
skidder-loader-tandem-axle  truck  operations  in  eastern  mountain 
areas.  However,  the  methods  employed  by  Weak  Link  could  have 
very   broad  applications. 

By  preparing  a  set  of  nomograms  that  relate  machine  cycle 
time  and  payload  to  operating  conditions,  any  variety  of 

terrain-condition  machine-type  combinations  could  be  evaluated. 

The  Weak  Link  Logging  Systems  Analyzer  is  a  management 
tool  designed  to  provide  loggers  with  a  means  of  systematically 
locating,  defining,  and  analyzing  their  log  production  problems. 
It  provides  the  logger  with  a  much  needed  framework  for 
interrelating  cost  and  production  factors  for  each  machine  in 
the  system,  making  a  systems  analysis  possible.  By  defining 
which  cost  and  production  items  are  required  for  a  systems 
analysis.  Weak  Link  can  also  help  a  logger  set  up  a  cost  and 
production  accounting  system  that  provides  the  needed  input  to 
his  decisionmaking. 

The  authors  are  Research  Foresters  at  the  Northeastern  Forest 

Experiment  Station,  Princeton,  W.  Va.   08534 



HOW  WEAK  LINK  WORKS 

This  logging  systems  analysis  consists  of  three  parts. 
The  first  part  develops  an  operating  cost  rate  for  each  type  of 
machine  in  the  system  and  a  fixed  cost  rate  for  the  entire 
system.  Operating  costs  are  those  cost  items  such  as  fuel, 
oil,  and  tires  that  are  actually  consumed  during  machine 
operation.  The  operating  cost  rate  represents  the  cost  of 
goods  consumed  during  1  hour  of  machine  operation,  $/MOH 
(dollars  per  machine  operating  hour). 

Fixed  costs  are  required  to  make  the  system  available  for 
production  and  are  incurred  whether  the  machines  are  working  or 
idle;  they  include  items  such  as  depreciation,  taxes,  interest, 
supervision,  and  labor.  Fixed  costs  are  handled  on  a  systems 
basis,  adding  up  all  annual  fixed  costs,  dividing  by  the  number 
of  shifts  worked  per  year,  and  adding  to  this  the  labor  cost 
per  shift;  systems  fixed  cost  expressed  in  $/shift. 

The  second  part  of  Weak  Link  analyzes  the  potential 
productivity  of  felling,  skidding,  and  trucking.  This  analysis 
is  based  upon  logging  machine  cycle  times.  Nomograms  used  in 
the  analysis  to  estimate  logging  machine  cycle  times  were 
derived  from  regression  equations  developed  from  the  data 
gathered  through  several  logging  machine  time  studies. 

We  define  cycle  time  as  the  time  required  for  a  machine  to 
complete  one  full  production  cycle;  the  time  a  cutter  requires 
to  walk  to  a  tree,  fell  it  and  limb  it;  the  time  a  skidder 
requires  to  travel  from  the  landing,  hook  up  logs,  return  to 
landing,  and  unhook  logs;  or,  the  time  taken  by  a  logging  truck 
to  load,  travel  to  the  mill,  unload,  and  return  to  the  landing. 

Operating  conditions  are  used  to  predict  machine  operating 
time  per  cycle,  log  volumes  per  cycle,  and  all  other  cycle  time 
elements.  Operator-caused  delay  times  represent  the  averages 
sampled  during  our  time  studies.  However,  loggers  can 
substitute  their  own  estimates  based  upon  their  personal 
observations. 

The  production  analysis  then  predicts  potential  production 
rates.  We  define  potential  production  as  the  volume  of  logs 
each  part  of  the  system  could  produce  under  specified  operating 
conditions,  if  no  bottlenecks  or  similar  interactions  are 
encountered. 



A  potential  production  rate  is  estimated  for  each  of 
three  phases  of  the  logging  operation:  felling  and  limbing, 
skidding,  and  trucking.  The  potential  production  of  log 
bucking  and  log  loading  is  not  evaluated  because  we  feel  that 
these  two  functions  will  seldom  limit  systems  production. 
Generally,  logs  are  bucked  immediately  upon  their  arrival  at 
the  landing  and  backlogs  seldom  occur  between  skidding  and 
bucking.  Likewise,  loading  is  regulated  by  either  the 
availability  of  skidded  timber  or  trucks;  the  loader  itself 
will  seldom  be  the  bottleneck. 

The  following  general  equation,  incorporated  in  chart 
form,  is  used  to  estimate  potential  production  rates: 

Length  of  shift  (hours)  x  Average  volume/cycle  =  MBF  shift Average  cycle  time 

Machine  availability  is  another  factor  used  to  estimate 
skidding  and  trucking  production  rates.  Machine  availability 
represents  the  percent  of  scheduled  machine  operating  time 
that  the  machine  is  mechanically  fit  to  do  productive  work. 

To  estimate  the  system  production  rate,  the  potential 
production  rates  for  the  three  groups  of  logging  activities  are 
compared  to  one  another.  Of  these  three,  the  one  group  with 
the  lowest  potential  production  rate  is  designated  the  Weak 
Link.   It  is  assumed  that  the  average  systems  output  cannot 
exceed  the  productivity  of  the  Weak  Link.  Therefore,  the 
production  rate  for  the  system  is  set  equal  to  the  Weak  Link 

level  of  production;  for  example,  if  the  estimated  potential 

production  rates  were  as  follows:  felling  and  limbing  -  25,000 

MBF/shift,  skidding  -  18,000  MBF/shift,  and  trucking  -  30,000 
MBF/shift.  Skidding  with  a  potential  of  only  18,000  MBF/shift 
would  be  the  Weak  Link  and  the  system  could  be  expected  to 
produce  only  18,000  MBF/shift. 



Part  3  estimates  logging  costs  measured  in  dollars  per 
MBF,  $/MBF.  This  cost  is  developed  by  integrating  the  cost 
rate  analysis  with  the  production  rate  analysis.  There  is  one 
set  of  nomograms  each  for  felling,  bucking,  skidding,  loading, 
and  trucking.  These  nomograms  combine  machine  operating  times 
per  cycle,  volumes  produced  per  cycle,  and  the  machine 
operating  cost  rates  to  derive  an  operating  cost  per  MBF  for 
each  logging  activity. 

Machine  operating  hours/MBF  X  Operating  cost  rate  = 

$  Operating  cost/MBF,  or  MOH/MBF  X  $/MOH  =  $/MBF 

Fixed  costs  per  MBF  are  derived  by  a  nomogram  incorporating 
the  following  equation: 

Fixed  costs/MBF  =  |j^s  fixed  co
st  -  $/shift Systems  production  -  MBF/shift 

By  restricting  the  productivity  of  the  entire  system,  the 
Weak  Link  regulates  the  relative  amount  of  fixed  costs  charged 
to  each  unit  of  production.  Using  this  approach,  any  event 
which  influences  the  cost  input  to  the  system  or  flow  of 
production  from  the  system  is  put  into  proper  cost  perspective, 

The  sum  of  operating  cost/MBF  plus  fixed  costs/MBF  equals 
the  total  logging  costs. 
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THE  WEAK  LINK  LOGGING  SYSTEMS  ANALYZER 

THE  LOGGING  SYSTEM  AND  OPERATING  CONDITIONS 

All  of  the  information  must  be  recorded  on  the  operating 
conditions  worksheet.  Descriptions  of  logging  conditions 
could  be  taken  from  measurements  on  the  logging  site  and 
sampled  as  accurately  as  possible. 

SYSTEMS  FIXED  COSTS 

Open  the  fixed  cost  worksheet  on  pages  14  and  15;  this 
lists  all  of  the  items  needed  to  calculate  fixed  costs.  The 

first  item,  FC-1,  is  supervision.  Record  here  the  total  annual 
salaries  and  payroll  related  costs  for  supervisors,  foremen, 
and  other  overhead  personnel.   If  a  person  in  this  category 
divides  his  time  among  two  or  more  operations,  include  that 
portion  of  his  costs  proportional  to  the  time  he  spends  on  the 
operation  being  analyzed. 

Item  FC-2  is  vehicle  license  costs.  This  includes  the 
annual  cost  of  truck  licenses  as  well  as  licenses  for  support 
vehicles  such  as  pickup  trucks. 

Insurance  costs  represent  fixed  cost  item  FC-3.  Do  not 
include  payroll  or  labor  related  insurance  costs.  Do  include 
all  liability  insurance  on  trucks  and  other  equipment. 

All  taxes  except  payroll  taxes  are   recorded  as  FC-4. 

h 



OPERATING  CONDITIONS  WORKSHEET 

Felling Skidding 
Haul ing 

D.  of  cutters  in  the 

/stem 

No.  of  skidders  in 

the  system 

Ave.  No.  of  trees 
skidded/turn 

Ave.  skidding 
distance     ft. 

Aspect  of  skidding 
inturn: 
1.  Uphill 
2.  Level 
3.  Downhill 

Are  trees  bunched? 

No.  of  trucks  in  the 

system 

Ave.  truck  capacity: 
bd.  ft. 

Round- trip  hauling 
distance      by 
road  type: 

2-lane  paved     M 
1-lane  paved     M 
1-lane  gravel     M 
Woods  road       M 

Length  of  working 

day:     hours 

i^erage  slope: 

percent 

Ipthod  of  payment: 
!  per 

Ungth  of  working  day 
hours 

Machine  type: 

1.  Rubber-tired 
2.  Tracked 

Operator' si' agressi veness: 
1.  High 

2.  Average 
3.  Low 

Length  of  working 
day:     hours 

!nral : 
Ae.  dbh 

A,e.  merch.  height 
Ale.  tree  volume 

inches 
16'  logs 

bd.  ft. 

Ale.  log  length 
Ae.  log  volume 
Oher  crew  members 

quipment 

y     See  page  36. 

"feet 

'bd.  ft 



To  calculate  the  total  annual  depreciation  charge  for  the 
entire  logging  system,  first  record  the  purchase  price,  salvage 
value,  and  years  of  estimated  machine  life  for  each  type  of 
production  machine  in  the  system.  Record  the  information  in 
the  spaces  provided,  columns  A,  B,  and  C.  Then  for  each 
machine,  subtract  salvage  value  from  purchase  price  and  record 
the  difference  in  column  D.  Using  purchase  price  minus  salvage 
value  (column  D),  and  machine  life  (column  C),  enter  the 
depreciation  nomogram  in  Figure  1  and  estimate  the  annual 
depreciation  charge  for  each  machine.  Record  this  in  column  E. 
When  the  depreciation  charge  for  each  machine  has  been 
estimated  in  this  manner,  total  up  all  of  them  and  enter  the 

sum  as  FC-5,  systems  depreciation. 

Interest  on  the  average  annual  investment,  FC-6,  is 
calculated  by  first  estimating  the  average  annual  investment 
for  each  machine.  This  estimate  is  made  using  purchase  price 
minus  salvage  value  (column  D),  salvage  value  (column  B), 
machine  life  (column  C),  and  the  nomogram  in  Figure  2.  After 
calculating  the  average  annual  investment  for  each  machine, 
total  them  all  up  and  record  the  sum  as  the  system  average 
annual  investment,  FC-5. 5. 

Next,  select  an  interest  rate.   If  you  normally  finance 
your  equipment,  use  an  interest  rate  equal  to  that  which  you 
pay  on  equipment  loans.   If  you  invest  your  own  capital  in 
logging  machinery,  use  an  interest  rate  that  reflects  what  you 
could  earn  had  you  invested  your  capital  elsewhere.  Apply 
whichever  interest  rate  you  select  to  the  systems  average 

annual  investment  (FC-5. 5)  using  the  nomogram  in  Figure  3, 
page  12.  Record  interest  on  average  annual  investment  as  cost 
item  FC-6. 

The  next  fixed  cost  item,  FC-7,  is  maintenance  repairs. 
This  includes  the  estimated  total  annual  cost  for  tools, 

maintenance  equipment,  and  repair  parts.   It  also  includes 
maintenance  personnel  wages.   It  does  not  include  servicing 
items  such  as  oil,  filters,  and  lubrication. 

i 

li 

:  I 



The  estimated  annual  cost  of  owning  and  operating  support 
vehicles  such  as  pickup  trucks  is  recorded  as  FC-8. 

FC-9  is  the  estimated  total  annual  overhead  cost  and  is 

the  sum  of  cost  items  FC-1  through  FC-8. 

Total  overhead  cost  per  shift,  FC-10,  is  determined  by 
applying  the  total  annual  overhead  cost,  FC-9,  and  the 
estimated  number  of  shifts  worked  per  year  to  the  nomogram  in 
Figure  4,  page  13. 

FC-11  is  total  labor  cost  per  shift.  This  cost  should 
include  wages  for  all  hourly  rate  personnel  as  well  as  the 

employers'  contribution  to  Social  Security  taxes,  unemployment 
compensation  costs,  and  workmen's  compensation  costs.  Also 
include  the  costs  of  processing  payrolls  and  overtime  costs 
when  applicable. 

Adding  systems  overhead  cost  per  shift,  FC-10,  to  systems 
labor  cost  per  shift,  FC-11,  you  come  up  with  total  systems 
fixed  cost  per  shift,  FC-12. 



Figure  1 .--Nomogram  for  equipment  depreciation 
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Figure  2. --Nomogram  for  average  annual  investment 
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Figure  3. --Nomogram  for  interest  on  average  annual  investment 
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Figure  4. --Nomogram  for  overhead  cost  per  shift 
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FIXED  COST  WORKSHEET 

FC-1 Supervision 

$_ 

/year FC-2 Licenses 

$_ 

/year FC-3 Insurance 

$_ 

/year 
FC-4 Taxes 

$_ 

/year FC-5 Depreciation 

$_ 

/year 
FC-6 Interest 

$_ 

/year 
FC-7 Maintenance 

$_ 

/year FC-8 Support  vehicles 

&  equipment 

$_ 

/year FC-9 Total  annual  overhead 

$_ 

  ^/year 
FC -10    Overhead 

per 

shift $ 

/shift FC 
-11    Labor  per  shi 

ft 
$ 

/shift 
FC 

-12    System  f" 

"xed 

cost $ 

/shift 
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achine 
umber Purchase 

price 

Salvage 
value 

Expected 
machine 
life 

D 

Col.  A 
minus 

Col.  B 

Annual 

depreci ation charge 

FC-5  Total  Annual  Depreciation 

FC-5.5  Average  Annual  Investment    

Interest  rate    % 

FC-6  Interest  on  Average  Annual  Investment  $_ 

Average 

annual 
investment 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Total  wages 

Social  Security 

Unemployment 

Workmen's  Compensation 

Administration 

Overtime 

)tal  Labor  Cost  (FC-11) 

Labor  Cost  Calculation 

$ 

/shift 

/shift 

/shift 

/shift 

/shift 

/shift 

/shift 
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OPERATING  COSTS 

Open  the  operating  cost  worksheet  on  pages  21  and  22.  On 
the  left  side  of  the  worksheet,  record  all  of  the  operating 
cost  items  listed  for  each  machine.  Initially,  loggers  who 

haven't  kept  cost  records  may  have  to  estimate  these  costs. 
However,  keeping  records  for  each  machine  will  provide  more 
reliable  information  for  subsequent  analysis. 

Fuel  costs  are  measured  in  dollars  per  gallon.  Fuel 
consumption  is  measured  and  recorded  in  gallons  per  machine 
operating  hour. 

The  cost  of  oil  changes  is  recorded  for  each  machine 
requiring  regular  oil  changes.   If  oil  filters  are  also  changed, 
this  cost  should  be  included.  The  interval  between  successive 

oil  changes  is  also  recorded,  measured  in  machine  operating 
hours  between  changes. 

The  cost  of  lubrication  should  include  only  the  cost  of 
the  grease  and  fittings  when  the  lube  job  is  performed  by  your 
own  maintenance  man.  His  labor  cost  has  been  accounted  for  in 
overhead  costs.  However,  if  a  service  station  handles  your 
lube  jobs,  include  the  entire  cost  of  lube  and  labor.  Measure 
the  interval  between  the  lube  jobs  in  machine  operating  hours. 

TIRES 

Record  the  total  cost  of  all  tires  on  each  vehicle  or 

machine.  Also  record  the  estimated  average  tire  life,  measured 
in  machine  operating  hours. 

SUPPLIES  AND  EQUIPMENT 

ii 

Items  such  as  filters,  wire  rope,  and  saw  chains  wear  out 
and  must  be  replaced  at  regular  intervals.  These  items  should 
be  listed,  their  cost  recorded,  and  an  estimate  given  on  the 
life  of  the  equipment.  Do  not  include  maintenance  and  repair 
items  such  as  engine  overhauls  or  breakdowns.  These  items  are 
accounted  for  in  the  maintenance  and  repair  portion  of  systems 
overhead  costs. 

16 
il 



Once  all  operating  cost  items  and  their  use  rates  are 
listed  for  every  type  of  machine  on  Operating  Cost  Worksheet, 
operating  cost  rates  are  established  and  recorded.  On  the 
right  side  of  this  worksheet,  a  separate  column  is  provided 
for  each  type  of  machine.  In  these  columns  are  recorded  the 
fuel  costs,  oil  costs,  lube  costs,  and  equipment  costs  for 
each  hour  of  machine  operating  time.  The  total  of  these 
costs  is  the  hourly  operating  cost  for  each  machine  type  in 
the  system. 

Operating  costs  are  expressed  in  dollars  per  machine 
operating  hour,  $/MOH.  These  hourly  cost  rates  are   derived 
using  the  cost  data  listed  on  Operating  Cost  Worksheet  and  the 
nomograms  in  Figures  5  through  7.  Using  fuel  consumption  rates, 
fuel  costs,  and  the  nomogram  in  Figure  5,  determine  fuel  costs 
per  hour  of  machine  operating  time.  The  nomogram  in  Figure  6 
can  be  used  for  oil  changes,  lube  jobs,  or  minor  equipment 
costs  by  applying  the  cost  of  equipment  or  servicing  and  the 
interval  between  lube  jobs,  oil  changes,  or  the  life  of  the 
equipment. 

A  third  nomogram.  Figure  7,  converts  the  cost  and  expected 
life  of  tires  and  other  major  equipment  expenses  into  an  hourly 
operating  cost. 

When  all  of  the  worksheets  are  complete,  you  are  ready  to 
use  Weak  Link. 

17 



Figure  5. --Nomogram  for  hourly  fuel  cost 
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Figure  7.— Nomogram  for  hourly  cost  of  major  items 
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/CHAINSAWS/ COST CONSUMPTION 

Fuel $ 

/gal. 
gals./hr. 

Oil $ 

/qt. 
qts ./hr. 

Sawchain $ 

/ft. 
COST 

ft.        hrs.       ' 

/SKIDDERS/ CONSUMPTION  OR  INTERVAL 

Fuel $ 

/qal. 
gal ./hr. 

Oil $ /change hrs. /change 

Lube $ 
/lube 

hrs ./lube 

Filters $ /filter hrs. /filter 

Tires $ hrs. /tire  change 

Wire  rope $ 
/ft. 

COST 

ft./       hrs. 

/LOADER/ CONSUMPTION  OR  INTERVAL 

Fuel $ 

/gal. 
gals./hr. 

Oil $ /change hrs. /change 

Lube $ 
/lube 

hrs. /lube 

Other  Items: 

$ 
 • 

$ 

$ 

COST /TRUCKS/ CONSUMPTION  OR  INTERVAL 

Fuel $ 
gal ./hr. 

Oil $ hrs. /change 

Lube $ hrs. /lube 

Filters $ hrs. /filter           | 

Tires $ hrs. /tire  change 

Other  Items: 

$ 

$ 

$ 

1 
■  1  ' 

i 
20 



OPERATING  COST  WORKSHEET 

Machine  No. 1 2 3 4 

Description 

Cost  Item 

Fuel 

Oil 

Lube 

Tires 

Total 

Machine  No. 5 6 7 8 

Description 

Cost  Item 
.  .  -  . 

Fuel 

Oil 

Lube 
1 1     .... 

Tires 
1 

1 

jTotal 
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ESTIMATING  POTENTIAL  PRODUCTION  RATES 

Three  series  of  nomograms  are  used  to  predict  potential 
production  rates  for  felling  and  limbing,  skidding,  and  trucking, 
These  predictions  are  based  upon  the  information  listed  on  the 
operating  conditions  worksheet. 

Once  the  potential  production  rates  are   estimated  for  each 
of  the  three  categories  (felling  and  limbing,  skidding,  and 
trucking),  they  are  listed  on  page  50;  and  the  estimated  system 
production  rate  is  determined. 

POTENTIAL  FELLING  AND  LIMBING  PRODUCTION 

Felling  and  limbing  cycle  time  estimates  are  based  upon  the 
diameter  and  height  of  the  trees,  the  slope  of  the  terrain,  and 
the  method  of  paying  the  felling  crews.  The  average  felling  and 
limbing  cycle  times  and  the  length  of  the  workday  are  then  used 

to  predict  the  number  of  trees  felled  per  man-day.  Finally,  trees 
felled  per  man-day  together  with  average  tree  volume  and  number  of 
fellers  are  used  to  estimate  the  potential  felling  and  limbing 
production  rate. 

Estimate  felling  time  by  using  method  of  payment  ($/hour 
or  $/MBF)  and  the  average  diameter  at  breast  height  of  the 
trees  to  be  felled.  Felling  time  is  measured  in  minutes  per 
tree  and  recorded  as  Fl . 

Example: 

Average  dbh  =  18  inches 

Method  of  payment  =  $/hour 

Fl ,  felling  time  =  2.3  minutes  per  tree 

f 
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Figure  8. --Nomogram  for  felling  time 

2         3 

Felling  time  (minutes) 

Fl 

I 
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LIMBING  AND  TOPPING  TIME 

Estimate  limbing  and  topping  time  using  the  average  dbh  of 
trees  felled  and  the  average  merchantable  tree  height,  in 
number  of  16-foot  logs.  Limbing  and  topping  time  is  measured 
in  minutes  per  tree  and  recorded  as  F2. 

Example: 

Average  dbh  =  18" 

Average  merchantable  tree  height  =  1.5  logs 

F2,  limbing  and  topping  time  =1.8  minutes  per  tree 

Figure  9. --Nomogram  for limbing  and  topping  time 
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TIME  TO  WALK  BETWEEN  TREES 

The  time  required  to  walk  from  one  tree  to  the  next  is 
estimated  using  the  slope  of  the  terrain.  Walking  time,  F3, 
is  recorded  in  minutes  per  tree. 

Example: 

Slope  =16-30  percent 

F3,  Walking  time  =1.0  minute  per  tree 

Slope  of  terrain 
(Percent) 

Walking  time 
(Minutes  per  tree) 

0  -  15 0.6 

16  -  30 
1.0 

+30 
1.4 

Time  to  walk  between  trees 

(minutes  per  tree) 

F3 

SELF-CAUSED  DELAY  TIME 

Self-caused  delay  time  is  determined  by  the  method  of 
payment.   It  is  measured  in  minutes  per  tree  and  recorded  as  F4. 

Example: 

Method  of  payment  =  $/hour 

F4,  Average  self-caused  delay  time  =3.5  minutes  per  tree 

Method  of 

payment $/MBF 

2.5  mi  n 

Method  of 

payment 
$/hour 

Average  delay  time 

(minutes  per  tree) 25 

3.5  min. 

F4 



AVERAGE  FELLING  CYCLE  TIME 

Record  felling  and  limbing  cycle  time  elements  Fl ,  F2,  F3, 

and  F-4  below.  Adding  felling  time  (Fl)  to  limbing  and  topping 
time  (F2)  determines  average  saw  operating  time  per  tree. 
Average  cycle  time  per  tree  is  the  sum  of  all  four  time 
elements,  Fl  +  F2  +  F3  +  F4.  Both  operating  time  and  cycle 
time  are  measured  in  minutes  per  tree. 

Example: 

Fl ,  Fel 1 ing  time 

F2,  Limbing  and  topping  time 

F2.5,  Saw  operating  time 

F3,  Walking  time 

F4,  Self-caused  delay 

F5,  Total  cycle  time 

2.3  minutes 

1 .8  minutes 

4.1  minutes  per  tree 

1 .0  minute 

3.5  minutes 

8.6  minutes  per  tree 

AVERAGE  CYCLE  TIME  -  FELLING 

Fl, 

F2, 

F3, 

F4, 

F2.5  Machine  operating  time minutes  per  tree 

F5  Average  total  cycle  time minutes  per  tree 
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NUMBER  OF  TREES  FELLED  PER  DAY  PER  CUTTER 

Use  average  cycle  time  (F5)  and  the  number  of  hours  per 
shift  to  estimate  the  number  of  trees  felled  per  shift  per 
cutter,  F6. 

Example: 

Average  cycle  time  =8.6  minutes  per  tree 

8  hours  per  shift 

F6,  number  of  trees  per  day,  per  cutter  =  56  trees 

Figure  10. --Nomogram  for  trees  cut  per  day 
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ESTIMATED  FELLING  PRODUCTION  RATE 

The  potential  felling  and  limbing  production  is  estimated 
using  trees  felled  per  shift  per  cutter,  F6,  the  average  board 
foot  volume  per  tree,  and  the  number  of  felling  crews.  Potential 
felling  and  limbing  production  is  measured  in  MBF  per  shift  and 
recorded  as  F7. 

Example: 

Trees  felled  per  shift  per  cutter  =  56 

Average  volume  per  tree  =  200  board  feet 

Number  of  cutters  =  2 

F7,  potential  felling  and  limbing  production  = 

22  MBF  per  shift 
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Figure  11 .--Nomogram  for  felling  production  rate 
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POTENTIAL  SKIDDING  PRODUCTION 

Skidding  production  is  estimated  by  first  determining  the 
average  cycle  time  per  turn  of  logs.  This  includes  travel  time 
empty,  hooking  and  unhooking  time,  delay  time,  and  travel  time 
loaded.  Average  cycle  time  and  hours  per  shift  are  then  used 
to  predict  the  number  of  turns  per  shift  per  skidder.  This 
value  in  turn  is  coupled  with  the  number  of  skidders  in  the 
system,  number  of  logs  per  turn,  and  average  log  volume  to 
predict  potential  skidding  production  on  a  shift  basis. 

OUTTURN  TIME 

SI  -  Outturn  time  or  travel  time  empty  is  estimated  using 
two  factors,  skidding  distance,  and  whether  the  outturn  was  on 
level  ground,  uphill,  or  downhill.  Record  outturn  time,  SI,  in 
minutes  per  cycle. 

Example: 

Skid  distance  =  2,000  feet 

Slope  in  direction  of  outturn  =  uphill 

SI,  outturn  time  =  5  minutes  per  turn 
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Figure  12. --Nomogram  for  skidder  outturn  time 
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HOOKING  AND  UNHOOKING  TIME 

S2  -  Hooking  and  unhooking  time  includes  all  of  the  time 
required  to  hook  up  the  chokers,  winch  the  logs  up  to  the  skidder, 
and  unhook  the  logs  at  the  landing.  The  time  required  to  perform 
these  functions  is  estimated  using  the  number  of  pieces  skidded 
per  turn  and  whether  or  not  the  trees  are  previously  bunched. 
Record  estimated  minutes  of  hooking  and  unhooking  time  as  S2. 

Example: 

Number  of  trees  per  turn  =  2 

Trees  not  bunched 

S2,  hooking  and  unhooking  time  =  4.2  minutes  per  turn 
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SKIDDING  TIME 

S3  -  The  estimate  of  skidding  time  is  based  upon  five  factors; 
number  of  trees  per  turn,  average  tree  volume,  skidding  distance, 
slope  in  direction  of  skid,  and  whether  the  skidder  was  tracked 

or  rubber-tired.  Record  minutes  of  skidding  time  as  S3. 

Example: 

Trees  per  turn  =  2 

Average  tree  volume  =  200  board  feet 

Skidding  distance  =  2,000  feet 

Skid  loaded  =  downhill 

Skidder  type  =  rubber-tired 

S3,  skidding  time  =3.5  minutes  per  turn 
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Figure  14. --Nomogram  for  skidding  time 
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SELF-CAUSED  DELAY  TIME 

Self-caused  delay  time  can  be  estimated  using  the  table 
below.  The  criteria  for  ranking  operator  aggressiveness  are 
listed  below: 

Aggressiveness: 

High. --An  operator  whose  every   movement  was  of 
a  productive  nature--no  lost  motion;  whose  delay  time 
was  nearly  always  unavoidable;  who  performed  his  duties 
at  a  safe  but  fast  pace;  and  who  possessed  an  obvious 
interest  in  producing  for  himself  and  the  company. 

Average. --An  operator  who  possessed  some,  but  not 
all,  of  the  above  traits. 

Low. --An  operator  who  possessed  none  of  these  traits. 

Self-caused  skidder  delay  time  can  be  estimated  through 
on-the-site  observations.  In  either  case,  average  self-caused 
skidder  delay  is  measured  in  minutes  per  cycle  and  recorded  as 
S4. 

Aggressiveness  rank Average  delay  per  turn 

High 1 .2  minutes 

Medium 2.4  minutes 

Low 3.7  minutes 

Average  skidding  delay 
(minutes  per  turn) 

S4 
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AVERAGE  CYCLE  TIME 

In  the  spaces  below,  list  all  four  of  the  skidding  cycle 
time  elements,  SI,  S2,  S3,  and  S4.  The  sum  of  SI  +  S2  +  S3  is 
equal  to  skidder  operating  time  per  cycle,  or  S3. 5.  Average 
skidder  cycle  time  is  the  total  of  SI  +  S2  +  S3  +  S4.  This  is 
expressed  in  minutes  per  turn  and  recorded  as  S5. 

Example: 

Outturn  time,  SI  =  5  minutes 

Hookup  time,  S2  =  4.2  minutes 

Skidding  time,  S3  =  3.5  minutes 

Machine  operating  time,  S3, 5  =  12.7  minutes  per 

cycle 

Self-caused  delay  time,  S4  =  2.4  minutes 

Total  cycle  time,  S5  =  15.1  minutes  per  cycle 

AVERAGE  CYCLE  TIME 

-  SKIDDING  - 

SI 

S2 

S3 

34 

Machine  operating  time  per  cycle 

(SI  +  S2  +  S3) 

S3. 5 

Total  cycle  time    

(SI  +  S2  +  S3  +  S4) 

Minutes  per  turn 

S5 
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TURNS  PER  SHIFT 

S6  -  Estimate  the  number  of  turns  each  skidder  will  make 
per  shift.  This  estimate  is  based  upon  the  average  cycle  time, 
S5;  the  number  of  hours  worked  per  shift;  and  the  mechanical 
availability  of  the  skidders. 

Mechanical  availability  is  the  percent  of  scheduled  machine 
operating  times  a  machine  is  mechanically  fit  to  do  productive 
work. 

as  S6. 
Expected  number  of  turns  per  shift  per  skidder  is  recorded 

Example: 

S5,  average  cycle  time  =  15.1  minutes 

Hours  worked  per  shift  =  10 

Availability  =  85  percent 

S7,  turns  per  day  per  skidder  =  31 

I 
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Figure  15. --Nomogram  for  the  number  of  turns  per  skidder  per  shift 
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ESTIMATED  SKIDDING  PRODUCTION  RATE 

S7  -  Four  factors  are  used  to  estimate  potential  skidding 
production;  number  of  turns  per  shift  per  skidder,  S6;  average 
number  of  logs  per  turn;  average  log  volume;  and  the  number  of 
skidders  in  the  system.  Potential  skidding  production  is  measured 
in  MBF  per  shift  and  recorded  as  S7. 

Example: 

56,  turns  per  day  per  skidder  =  31 

Pieces  skidded  per  turn  =  2 

Average  volume  per  pieces  =  200  board  feet 

Number  of  skidders  =  2 

57,  potential  skidding  production  =  25  MBF  per  shift 
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POTENTIAL  TRUCKING  PRODUCTION 

Trucking  production  is  predicted  by  first  estimating  truck 
cycle  times  which  include  loading  time,  driving  time,  delay  time, 
and  unloading  time.  Average  cycle  times  and  hours  worked  per 
shift  are  then  used  to  determine  the  number  of  round  trips  per 
shift  each  truck  will  make.  From  trips  per  day  per  truck,  volume 

per  truckload,  and  number  of  trucks  in  the  system,  potential  load- 
ing and  trucking  production  is  estimated.  This  estimate  is  expresses 

in  MBF  per  shift. 

LOADING  TIME 

HI  -  Estimate  loading  time  using  average  load  volume  and  the 
average  volume  of  the  logs  being  loaded.  Record  this  estimate  as 
HI ,  minutes  per  load. 

Example: 

Average  log  volume  =  70  board  feet 

Truck  capacity  =  2,500  board  feet 

HI,  loading  time  =  42  minutes  per  load 
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Figure  17. --Nomogram  for  truck  loading  ti 

me 

6 

5 

4 

i   3 

•   2 

-—   ■7"7"Trr       1     1/  1  1  1  1  1    y   1  1  1  1  1  1 t          J                       t                   A 
4             2                     J                  A 
t       -jr.          V           y 

-     -.             ̂          ̂          J^       1.              t           y                z Ivec^iiie   Idjla^Ijjw'     t        -t              J              Z                   Z 
^      ̂J^CMWp:      4-JJ^^^4-aJW^      ^2                              ̂                         Z                                    7 4           -t                   t                /                       7 

it         J        /^         -/     ̂  -i-     -t           ̂            J^     --     J"       v^ t     J        Ji       j^          y      >^ 
t        -T                  J                  Z                     y           y^ 

m      2         ̂          J           y      /^ 
Jfi  ..J         t       J          ^^     /^    y ^%    Q?         z        /         y      7      y I    <v           V         V            v^     -7       ̂  
'     /      A\t.       y         /     .^    ̂ ^ 1    -t    -S/      z        y    y    -7 

t    1        y     <^/          y    /     y        y 
■4       J^-       J-    -35    -         ■/       ̂         ̂             ̂ ^ t        t               2            V                 y^        ̂            7                >^ 
'     J           V          -/          >.y         Z        7            ̂ ^ 

It        t      z     ̂ ^s'^  y     y      y          ^ 
t   J^        2       Z         yts^y     ̂           ^            ^^ -t  7      V       /        y^%K  y      y        ̂ ^ 

t  -t       t      /       y    /^3i/^       ̂            y -St      z    y       /  /     ̂ y^  y        y 
7   -J       V      -/        ̂       7.      ̂    a5</^        ̂ y"^          ̂ ^^ t  t     J     ̂        /y  y     y       ̂ y         ̂ ^ 

■4      -t          A-      ̂              i^      r/      ̂ --^^     t^     yX-              r-'' 
t     t        V        ̂            4    y^     ̂       J^        K^y              "2"^ ^-t  y    v^     4  y ^^     y     ,^^^     ̂ ^ It    t  y    4  yy  y      y  ̂ S>^             ^'- 

tv     4    -X      A    A^    y      ̂ ^        J^                ̂ '^-' 
4  t  J  Z     /.  ttX^^^  ̂ y     ̂ ^'^  ̂ .      ̂ ^^ 
t       Z  /     /i7Ljzy\y  ̂ ^^     ̂ ^"^       KX^"" 

-:t  4  /^  Ay^'^^'^  y    ̂ ^         J^ 
--    ̂ ^.^^Tl_,ty/^^4^/L^   ^^      ̂ -^           ̂ ^^ 

J  '  .  z  ̂ /T^ y  <''  ̂ '^      ,-'''' /  /    '7   /jV  J^ ̂     J^  i^ "^         ̂ "^ 
1    /  /    7 y\y  y    <^ ^ 'T         •''' 

1 /\  J  /   ̂ ^1^]^    ̂ ^'^       J-^''                                                       lOr  fd       "<»*it 

i  1  /y //^"y ''^v^^'^     1 
/j  >  /L^  ̂ C^  y^^  ̂ ^"^               \ 

^                                   X 

ii 

^                       af t.....   L   2L...±   ±   
10    20    30    40    50    60    70    80   90 

Loading  time  -  minutes  per  load   ^Hl 

43 



TRAVEL  TIME 

H2  -  Round-trip  travel  time  is  estimated  using  the  distance 
traveled  over  two-lane  paved  roads,  one-lane  paved  roads,  gravel 
roads,  and  woods  roads.  Travel  time  is  measured  in  minutes  per 
round  trip  and  recorded  as  H2. 

Examples : 

Distance  one  way:  Two-lane  paved  roads  =  20  miles 

One-lane  paved  roads  =  10  miles 

One-lane  gravel  roads  =  2  miles 

Woods  roads  =  2  miles 

H2,  round-trip  travel  time  =  190  minutes 
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UNLOADING  TIME 

Unloading  time  for  tandem-axle  trucks  averaged  7  minutes 
per  load.  For  other  types  of  trucks  such  as  trailer  trucks, 
use  average  from  time  study  of  individual  operations. 

Unloading  time  (minutes  per  load) H3 

DRIVER-CAUSED  DELAY 

Average  driver-caused  delay  time,  H4,  can  be  estimated  using 
either  the  24  minutes  per  trip  we  obtained  from  our  time  studies 
or  your  own  estimate  based  upon  personal  observations.  This  time 

element  includes  only  driver-caused  delays,  not  delays  caused  by 
the  system  such  as  delays  incurred  by  trucks  waiting  to  load  at 
the  landing.  Whichever  estimate  is  used,  record  minutes  of  delay 
time  per  trip  as  H4. 

Driver-caused  delay 

(minutes  per  trip) 

H4 

4fi 
I 
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AVERAGE  CYCLE  TIME 

Record  all  four  trucking  time  elements  below.  The  sum  of 
these  four  time  elements  is  equal  to  the  average  trucking  cycle 
time,  H5. 

HI,  loading  time  =  42  minutes 
H2,  travel  time  =  190  minutes 
H3,  unloading  time  =  7  minutes 
H4,  self-caused  delay  time  =  24  minutes 
H5,  total  263  minutes  per  trip 

HI     loading  time 

H2     travel  time 

H3     unloading  time 

H4     self-caused  delay  time 

H5    ^average  total  cycle  time 

(minutes  per  trip) 

^7 



TRIPS  PER  DAY  PER  TRUCK 

Enter  the  nomogram  on  the  opposite  page  with  average  truck 
cycle  time,  H5;  select  the  appropriate  number  of  hours  worked 
per  shift;  and  the  truck  availability  level  to  determine  the 
number  of  trips  per  shift  each  truck  will  make,  H6. 

Example: 

H6,  total  round-trip  time  =  263  minutes 

Hours  worked  per  shift  =  12 

Availability  =  90  percent 

H6,  trips  per  day  per  truck  =  2 
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Figure  19. --Nomogram  for  number  of  trips  per  day 

Expected  trips  per  day  per  truck    ^H6 
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ESTIMATED  TRUCKING  PRODUCTION  RATE 

Use  the  number  of  trips  per  shift  per  truck  (H6),  truckload 
volume,  and  number  of  trucks  in  the  system  to  estimate  potential 
loading  and  trucking  production.  Potential  loading  and  trucking 
production  is  measured  in  MBF  per  shift  and  recorded  as  H7. 

Example: 

H6,  trips  per  day  per  truck  =  2 

Volume  per  truckload  =  2,500  board  feet 

Number  of  trucks  =  3 

H7,  potential  trucking  production  =  15  MBF  per  shift 

SYSTEM  PRODUCTION  RATE 

(MBF  PER  DAY) 

i 
List  the  values  for  F7,  S7,  and  H7  in  decreasing  order  in 

the  spaces  below: 

"Weak  Link"  and  estimated 
system  production  rate        SYSl 

50 



u 

S- 

-M 

(TJ 
-Q 

</J 
Q. 

J- 

-M 

■o 

+-> O 

O) 
Q. 

X 

<x> 

Figure  20. --Nomogram  for  trucking  production  rate 
TT        \         1        /         J        /        X 
t               4               J^            J               t               ̂                / t        t        t        I        A        r      / 

T      -:       -i       V        V        /^       ̂         / 

JL      7        t        t      y      y       /      /^ I       t      -t       J       t      y      y      z 
t       -i         t       -/        ̂        -/       y     -7 

-t         t         -t         t         V         J^         /      ̂^         ̂  
oj                    J       ̂       ̂       /    y     y 

_  12  _„^      _,'^  _^2^      z     ̂      y    y    y :            t     t     t      J     /     /     /    ̂       ̂  
L    _,^  js;^^    ̂      v'^    ̂      y^    ̂      ̂  

ji   7    1  ̂   t    ̂   y   y   /^  ̂ y t    t  _t  ̂ u"    H  v=^   y  ̂   >^ t    -T   t    y^^i   y    y  y    y 
^   t   -t   J    V    z   y  7   y 

J     t   1   y    ̂ ^  z   y  y  j^ i    -i    y  -X    z    4    y  y  y 
t   t    2   J   /   4  Q-y  /  y -       t  -t  -t  y  y  y  s«  y^y- 

4^  1    2    t  y  y  y^yy t   t  J  ̂    z  y  y  ̂ y 
t  y  2  J  yy  y  z  t^ t  2   ̂   2  y  z yy y 

~iz  t  2  4-/  z  y  y  y^ 1  4  J  t  z  yyyy 
_,   7,.z  7  7  /  yyy y 

79/      '  J     J     ///^                  n                    111 l\     /  /   f  y yyy            /^venne   1  DiK   vol  jri€ -    1JLJ.J.  zyyL^y t-t2y  zyy-^y 

tnjt^  z/y/^ xAJiy/  z/yy iJjL/z/yy .  ttMz\/^%y 
^jymyyyy 

ytiEL^^^                              %i' 
1 
[ 
1                               i              7                          / 

it                       2         V                    / i                -T       t              y t       ̂                / 
-T         y                     / it               ^       z              y 

r             y      J-             y 2      y            ^ 
1-           ^J~      t            y t            2      1            y -                                        •-                                                                                       f-                                        f-                                                                                     ̂                                                                                                                           •! 

2    "^t          y 
t         J~    /          / ^         2    y         y 

-T    t         y 1-          2     /          \,y 
V      -t  j^       y 2    t        y 

-H      7          /                               ^^ u     2  y       y                      ^^^_, 
t      *'  t       y                     ,^^ 7  ̂        y                   ^^ -t  -/     y                  ^^ 2   t      y                  ^^ 
V     J~     J               v^                                        ̂ -^"^ '  z  ̂       y               y 
-1  ̂      /              ̂ ^ 

t^.^     y                   ̂ ^^                 ̂ :ttcIcl I  t   y^        ̂ ^ 
2v  y        ^^                                ^ 

_f\-y-'  —  z^—    —    "  "■  '"•  ""  ■'  "■  ""2- 27^  y      ̂ ^                                   ^ 
J^  y    ̂ -^ tty   ̂ ^ "^^v  ̂ ^ 
2y  ̂'^ 

70 

60 

50 

40 

■»-> 

OQ 

c 
o 

T3 
O 

S- 

Q. 

30   = 

20 

10 

O 

+-> 

c 

Ol 

o 

Potential  trucking  production  (MBF/shift) H7 

51 



TOTAL  LOGGING  COST 

On  the  logging  cost  worksheet,  page  61,  list  the  required 
production  variables,  operating  condition  items,  operating  cost 
rates,  system  fixed  cost  rate,  and  system  production  rate. 

A  separate  operating  cost  per  unit  of  production  is  calculated 
for  chain  saws,  skidders,  loaders,  and  trucks.  These  four  costs  are 
then  totaled  to  obtain  the  total  operating  cost  per  MBF  of  log 
production. 

Fixed  costs  per  MBF  are  derived  using  total  systems  fixed 
cost  per  shift  and  the  volume  of  production  per  shift.  Fixed 
cost  per  MBF  is  then  added  to  operating  cost  per  MBF  to  come 
up  with  the  total  cost  per  unit  of  production. 

CHAIN  SAW  OPERATING  COST 

This  includes  the  cost  of  operating  chain  saws  for  felling, 
limbing,  and  bucking.   Enter  the  topmost  nomogram  with  the  average 
dbh  of  trees  harvested,  intersect  the  line  representing  the  average 
height  of  trees  being  harvested,  drop  down  and  read  minutes  of  chain 
saw  time  required  per  tree  bucked.  Record  bucking  time  and  add  to 
it  the  time  required  for  felling  and  limbing  (F2.5).  The  sum  of 
these  two  time  elements  represents  total  chain  saw  time  required 
per  tree  which  is  then  entered  into  the  lower  left  nomogram  and 
used  with  average  tree  volume  and  the  operating  cost  rate  for 
chain  saws  to  derive  an  estimate  of  chain  saw  operating  costs 
per  MBF  of  logs  produced. 

Record  this  cost  in  the  space  allotted  on  the  logging  cost 
worksheet. 

I 

Example: 

Average  dbh  =  18  inches  f 

Average  tree  height  =  1.5  logs 

Sawing  time  for  bucking  =  1.8  minutes  per  tree         « 

F2.5,  sawing  time  for  felling  and  limbing  =  4.1  minutes 
per  tree 

Total  chain  saw  time  per  tree  =5.9  minutes 

Average  board  foot  volume  per  tree  =  200 

Chain  saw  operating  cost  rate  =  $1.50  per  machine  hour 

Chain  saw  operating  cost  =  $0.70  per  MBF 

52 

II 



25 

00 

•^     20 
-o 

CD 

1T3 

CD 

> 15      - 

Figure  21 .--Nomogram  for  chain  saw  bucking  time 

=                 ==             -        t-     J      J        t        I   - 
-t         t       t       7~     -/ ^^-/vep*<i€   tf^^'       L        J.        j^        ̂ '         7        ̂  

-/        t        J        -i           t        t 
-L,A^{-,^^                z           y            >             7i          ̂            J 
neiglit   -       /        r       7        7         f       / 

t    J    y^  V     t    2 -         ^^7            -4            -/            t            J.            V 
V        t        2        if        t 

'^Z  -i^/      V       V       2      J 
V     ̂ V       t       2       -.J t    %1  -^^2       ̂ 12 

J       4     ̂ l^       t       1       _r -/        t    <vt     ̂ /       J        t 
-    t       J       2       l^       t       7 

^       ̂                  -t                 ̂ '              "^t       ̂r.1                 V „^   ft        t       2       ̂        it       t 
t^              y                     f^                /           v,7                  /- 

-,^       -/          t         7         ̂ ^    J^t J       J       2       ̂          /     ̂ 2 
V           V           y          t           4          J^ t     t     t     J     -X     t 

2       2       4       J^       2       /^ ^"     ~f     J^       J       -t       -/ 
2       J       2       J^       t       2 V         V         V            t         J          ̂  t     Ji       t       1         ft 2       2       2-22-2 

t"     -i       ̂          t       y     -/ 2       t       I       1         t       1     -.         -^^^  ^ 
-J          U          -J             L          1          V    NjlO^lf-T    Dl'    li        i>C5 
L      J^        t^      2        J^        2                                    - t.„i„,j2     -.,«-«—.„..-[.„.. 

F2.5, 

12  3  4  5  6  7 

Chain  saw  time,  bucking  -  minutes  per  tree 

Chain  saw  operating  time  -  felling  +  limbing  -  minutes/tree 

Total  chain  saw  time  -  minutes/tree 

Total  chain  saw  time 

-  minutes  per  tree  - 

6    8   10   12   14   16 

-':"?-=-"="F'=""";^-"-""""""""-?"="";?"" V             2              7^                                    -i             ̂  ^  J  Aj^*MJWi— i^a^ij                                   C.                                      _Ci3a-i-n--<  ^  ijj                2                           M- 
^^vcf-jijt.    ^r'zXtl                              -f                                         T.TlCrrlT^  . Xlt/»                r                             r 

„^         V              z              ^                         2           y           ̂  
MTit^m  ■    t                       I                          /"           xr)&p<iJi4flO        J^                   t                   / 

2                            /"                             y^                 -t^^fH^^f^         ^                             FL                     ̂  
^                    /                          7                                                   '                   A^                 y 

L    ,    Z                /^                ̂ ^        .         xx3S^[r:7H    1             JL         -    / t   ̂̂                ̂                  ^                                        V              t            A 
^^W^          ̂             ^^                                   2          /           ̂  

2      r<  ̂            ^^                              qJ^        /^        ̂  
i-^'^     ̂ S^^          ̂ ^                                 !2        ̂ t        ̂ "^ tz      ̂ V^         ̂                                 ^^'        ̂        ̂  
V              v'^                 <^                                   ^                              :^        ̂ ?>              ̂  2      ̂ ^     ̂ e^^                   ^^                   ^     ̂ v       ̂  

7|_        7         "tt^                        ̂ ^                             1       ̂ r^     ../^ 
rVr    7           ̂ '^                       ,^^                                2         /      ̂ ^ 

^_r^Z         ̂ ^                      ̂ ^'^              _                    J   >    -Ji,^ 1        2        ̂ 7             ̂       ̂ ^                ̂ -            Al    t      y       J 
t       Z         ̂ "^              ̂ ^t^"^               ̂ ^^                        4          t       7 

2      TZ      ̂                   i^             ̂ ^^                          t      d      /^ -2     /X^''                  ̂ ^^^       ̂ ^                                  4       4^    7 
t  A  ̂ ^          ̂ ^    ~%t>^                         t  y   / 
h  /^  2*--     ̂ ^^  — ^^    - —  — ^^'   --■  i  -ir>'^ 
/           ̂                          -^                 ̂ '^^                T                      -■'''                                    ̂        .^J'^ 

.7                    ̂ "^            ̂ -^^                  1  ;rtV     .^"^"^                                           J        i'/                 //-llanc      r/^^i^ri/^i^^-nn 
/              ̂ "^        ̂ "^                   i)vj»i--'^                 ^^-            /    2  J  V            viti  la    :i    |Jcr    U|.i(;rat    rig 

^           ̂ '^                        ̂ --''      Q^\\^  —  ''^                                _i      2^        ' 

~^^''^--''      ~  ̂ ""^^^"^^                      ~      fu     4                   ~"IqI' 
''^l     .^''"^'-X-""  ̂                                    \\\,\VC      f=*(^1                  /^ 

liTiTI  1 1    1    1  ,L  ,., ,  1        ̂ ~iiiL5i.iii,iJ,>kL,iiikiJa5i.d--,-,d&-,.,L,i 
Figure  22. --Nomogram  for  chain  1,00      2.00      3.00 
saw  operating  costs  t;-^   ,  . 

^^   Chain  saw  operating  cost      $/MBF 



SKIDDER  OPERATING  COSTS 

Operating  costs  for  each  1  MBF  of  logs  skidded  are  determined 
using  skidder  operating  time  per  turn  (S3. 5),  average  volume  of 
logs  skidded  per  turn,  and  the  operating  cost  rate  for  the  skidder, 
Record  skidding  operating  costs  on  the  logging  cost  worksheet. 

Example: 

Skidder  operating  time  =13.1  minutes  per  turn 

Average  volume  per  turn  =  500  board  feet 

Skidder  operating  cost  rate  =  $5.00  per  machine  hour 

Skidder  operating  cost  =  $2.00  per  MBF 

I 
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Figure  23. --Nomogram  for  skidder  operating  costs 

O) 

CD 

■r— c ■M 
i. 03 3 

S- -(-> <u 
Q. 

s- O 
(V 

Q. 
S- 
O) to ■o 

Ol 

■o 

4-> 
■r— 3 

r*^
 

C 
bo 

E 

-n 
' 

r) 
■^ 

40 

35 

30 

25     - 

^     20 

15 

10 

" 

■■ 

■■  "■ 
.   r      ■'"   V   -----r-- -T      t            t                   Z 

t     J^          2                  I -T     t          V                  / 1 C  ll iii»  -t^ie     UULD-/                         L-                       u ! 
*«-    -^«<-       Whf+l^             T                              f-                                         f                                . 

:               ^    ̂ '^      "  ̂             ̂ ^          z t      t           t               ̂ T           Jl 
-i     J^       ̂               z          z _   _,^^      2        -X.               ̂            -,Z 

^t  J^       2            /         z 
^5  s2       J^            /         z '^t^|r  ̂   t           -/         z 
^^5      5)/                Z           z                  ̂  
^  ̂ ^  ̂l'^           z         z             ̂ ^ 

-t  2       t       r.  /         ̂             y^ t  -t      4        ̂ ?/          z               ̂  t  2     J-       w/       z            ^ 
4      t      2           4^    s\Z             J^ 
t   2     J^        -,Z  ̂ 22            ̂ ^ 

-     ̂     -,?^      Z          Z        z            ̂ '^ ^   ̂     ̂           /^        Z        o  ̂                    ^^ 
^^X   ̂ ^        y        z        S^                  ̂ ^"^ lit      -/    ̂        y^           ̂ ^^ t   t    4        _/      7.           /^               y' --t   4   J      -.z     Z        ̂ ^        ̂ ?{^^^ 

-ftl        Z      Z        ̂ ^           '^^^^ 

t   t   t      /    Z^      /^           ̂ -^"^ / -^   2      ■/ ̂^      ,^           ̂ ^ 
X^'^    y    7.      ̂ ^           ̂ ^ — - / 
ut-^z^z     ̂ ^       ̂ ^ 

'1 

y      H   1      ̂ ^        ̂ ^ 

~1t 

/    /   Z   ̂ Z        ̂ ^ 
LL/ 

?   y    2   ̂ ^      ̂ y"^ 1 

/     . 
y^   y^      y / 

^^ / Z   ̂       y^                        Bau'c   i£i::-- 1 V 
2     y 

^^          ̂  
1 

/^
 

'A 

?^^   ̂ ^it 
.   _   _^ 

^           z 
V          z 

^         z 
< ;ll iHH 
IV 

nri     vjptnri^  iTg"  ̂ a;  "3  "C       ̂ nt:               ^                ̂                " 
-                                             A         z           ̂  

^        z          ̂ ^ 
^^       z           ̂ "^ -       y     z      ̂ z   . 

^C^^''^            ̂                ̂ ^ 
^^Z        Z          v^ ^ 'Z  o  z        y 

5    jIz           ̂ "^                ̂  v^       ii^Z                      <^                                ̂ ^_ 

:                        y"^  "^^%a^z           y y     z  y\/           ̂ '^ 
Jl   ̂ z     Sy^           ̂ ^ 

t                          Z      Z         ̂ '^      ̂     ̂ ^ -       -       i         Z       Z      ̂ z.         S%^/^ 
^      Z       ̂ Z         ̂ 1>                    ̂ ^=' ,^      z      ̂ ^           ̂ ^                ̂ ^^ 

v^    Z       ̂ ^         ̂ y         ̂ ^    ̂ ^^ 
y  z     /^^      ̂ ^      r.^%:^^ 
T   Z      4        ̂ ^             ̂ i^ 

z   z     ̂         ̂ ^            ̂ -^ 
Z    Z     7      ̂ -^               ̂ ^ 

u    Z    ̂         y          ^y                                   s 
'  Z    2       ̂ '^         ̂ •^                                              ^ 

'-^Z^^  ̂ y        ̂ -^ 

ZZ   z    >^       .^'^ ^ 
Z^^^^      '^'' — ^- J 

J  A. 
yv/[ ^z*    ̂ ^                                  .r/nierrlrTt    Tijtft 

^  ̂  

AdTJ^' 

/, '^'\ 

■  ■!■■ 

7.00 

6.00 

5.00 

4.00 

3.00 

2.00 

1.00 

CO 

<3«)- 

+-> 

(/) 
o 
u 

en 

+-> 

O) 

Ql 
o 

S- 

O) 

55 



LOADER  OPERATING  COSTS 

Loader  operating  costs  per  MBF  of  logs  loaded  are  estimated 
using  loader  operating  time  per  load  (HI),  volume  per  truckload, 
and  the  loader  operating  cost  rate.  Record  loader  operating 
costs  on  the  logging  cost  worksheet. 

Example: 

HI,  loader  operating  time  =  43  minutes  per  load 

Truckload  volume  =2.5  MBF 

Loader  operating  cost  rate  =  $4.00  per  machine  hour 

Loader  operating  costs  =  $1.20  per  MBF 
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Figure  24. --Nomogram  for loader  operating  costs 
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TRUCK  OPERATING  COSTS 

Truck  operating  costs  per  MBF  of  logs  hauled  are  estimated 

using  round-trip  travel  time  (H2),  load  volume,  and  the  truck 
operating  cost  rate.  Record  truck  operating  costs  on  the 
logging  cost  worksheet. 

Example: 

Round-trip  travel  time  =  190  minutes 

Truckload  volume  =2.5  MBF 

Truck  operating  cost  rate  =  $6.00  per  machine  hour 

Truck  operating  costs  =  $7.60  per  MBF 
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FIXED  COSTS  PER  MBF 

Transfer  Systems  Fixed  Cost  (FC-11)  from  page  14  to  page  61.| 
Also  record  system  output  (SYSl)  from  page  50  on  page  61.  Use 
the  nomogram  on  the  next  page  to  derive  fixed  costs  per  MBF  by 
entering  Systems  Fixed  Cost  and  selecting  the  appropriate  systems 
production  level  (SYSl). 

Example:  I 

FC-11,  total  systems  fixed  cost  =  $400.00  per  shift 

SYSl,  systems  production  =  15  MBF  per  shift  I 

Systems  fixed  cost  =  $27.00  per  MBF 

Figure  26. --Nomogram  for  fixed  cost  per  unit  of  production 
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LOGGING  COST  WORKSHEET 

Production  variables 

from  operating  cost  worksheet  and 
production  rate  analysis 

Operating  cost 
rates 

(From  op.  cost worksheet) 

Operating cost 

S/riBF 

Chain  saw 
Ave.  dbh 

ins 

Ave.  tree 

height 

  logs 

F2.5 / 

mm, 
Chain  saw  oper- 

ating hour 

Skidder 
S3. 5 

min./turn 
Ave.  vol ./turn 

bd.  ft 
$ / 

Skidder  oper- 
ating hour 

Loader 
HI 

min./load 
Ave.  truckload 

volume 
bd.    ft 

/ 

Loader  oper- 
ating  hour 

Trucks 
H2 

min./trip 
Ave.    truckload 

vol ume 
bd.  ft 

/ 

Truck  oper- 
ating hour 

System  operating  cost  $ 

iYS-1  ,  System  production  rate 

System  fixed  cost  rate  $ 

MBF/shift 

/shift 
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/MBF 

System  fixed  cost  $ 

/MBF 

Total  logging  cost  $        /MBF 



NOTES  ON  THE  APPLICATION  OF  WEAK  LINK 

The  key  to  using  Weak  Link  lies  with  the  proper  input  data. 
These  data  should  describe  as  accurately  as  possible  the  situation 
you  wish  to  evaluate.  The  operating  conditions  and  the  timber 
harvest  system  are  to  be  defined  on  the  worksheet  preceding  the 
analysis.  When  evaluating  a  current  operation,  describe  the 
current  operating  conditions  and  the  current  system  on  these 
worksheets.  When  evaluating  the  potential  results  of  a  change 
in  either  operating  conditions  or  the  system  itself,  you  need 
only  change  the  input  data  on  the  worksheets  to  reflect  these 
changes.  In  either  case,  once  the  worksheets  are  complete,  the 
Weak  Link  analysis  is  performed  the  same  way  each  time. 

The  estimated  total  logging  cost  on  page  61  will  pertain 
only  to  the  particular  combination  of  harvesting  system  and 
operating  conditions  used  initially  to  predict  the  cost  and 
production  rates.  Any  changes  in  either  the  composition  of  the 
harvesting  system  or  the  nature  of  the  operating  conditions  could 
alter  the  final  cost  estimate. 

Although  the  Weak  Link  analysis  is  lengthy,  it  is  unlikely 
that  users  will  have  to  complete  the  entire  process  every   time 
they  use  it.  For  the  most  part,  the  numbers  of  men  and  machines 
will  remain  unchanged  and  Weak  Link  will  be  used  to  evaluate  the 
potential  impact  of  changing  operating  conditions.  As  a  result, 
the  user  would  have  to  use  the  cost  rate  analysis  on  pages  5  to 
20  only  once,  and  apply  the  results  to  all  subsequent  applications. 

The  final  results  from  the  Weak  Li 
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For  example,  with  the  sample  data  used  to  demonstrate  how 
Weak  Link  works,  trucking  was  the  bottleneck  which  limited  the 
system  production  rate  to  15  MBF  per  shift.  Using  the  truck 
production  nomograms,  we  find  that  the  addition  of  another 
truck  would  boost  trucking  production  to  approximately  20  MBF 
per  shift. 

If  another  truck  and  driver  could  be  added  to  the  system 
for  $50.00  per  shift,  the  system  fixed  cost  rate  would  increase 
to  $450.00  per  shift.  When  the  system  fixed  cost  rate  is  $450.00 
per  shift,  and  the  system  production  rate  is  20  MBF  per  shift, 
fixed  costs  per  unit  will  drop  from  $27.00  to  $22.50.  The  reduction 
in  the  total  logging  cost  would  amount  to  $4.50  per  MBF. 

If  $100.00  per  shift  was  required  to  add  a  truck  and  driver, 
the  total  logging  cost  would  be  reduced  by  $2.50  per  MBF.   In  fact, 
the  cost  of  adding  a  truck  and  driver  could  go  as  high  as  $140.00 
per  shift  before  the  cost  of  logging  at  the  20  MBF  per  shift  rate 
is  as  high  as  it  was  at  the  15  MBF  per  shift  rate.  These  evaluations 
are  \/ery   easily  made  using  the  nomogram  on  page  60. 

Also  notice  that  we  are  not  looking  for  changes  in  trucking 
costs,  rather  we  are  relating  changes  in  trucking  production  to 

the  cost  input  -  production  output  of  the  entire  system.  And 
once  more,  the  problem  can  be  worked  out  without  working  through 
the  entire  Weak  Link  analysis. 

If  one  particular  element  in  the  timber  harvesting  system 
is  always  the  Weak  Link,  the  logger  may  be  paying  for  more  capacity 
than  he  can  hope  to  realize.  The  manager  has  tv/o  routes  to  take  to 
improve  the  balance  of  his  system.  He  can  add  men  and  machines  to 

bolster  the  Weak  Link,  or  he  can  reduce  excess  capacity  by  eliminat- 
ing men  or  machines  when  practical. 

When  a  particular  component  is  not  the  Weak  Link,  changes  in 
operating  procedures  or  operating  conditions  that  affect  the 
productivity  of  that  component  will  generally  affect  the  operating 
costs  only.  However,  such  changes  should  not  be  ignored.  With 

today's  high  cost  of  fuel  and  supplies,  operating  cost  reductions 
can  result  in  significant  savings. 

Finally,  there  certainly  is  no  easy  way  for  loggers  to  get  the 
information  they  need  to  manage  their  operations  effectively.  However, 
Weak  Link  does  provide  one  method  of  logging  analysis  that  loggers 

could  learn  to  integrate  into  their  day-to-day  operations. 
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The  Weak  L^nk  Logging  Systems  analyzer  is  a  method  of  systems  analysis 
that  loggers  can  use  to  locate  production  bottlenecks,  determine  expected 
production,  and  estimate  harvesting  costs.  With  data  supplied  by  the 
user,  the  three-part  Weak  Link  program  develops  cost  rates  for  the  machines 
and  the  logging  system,  and  production  rates  for  each  phase  of  the  operation 
these  data  are  combined  in  a  production-cost  analysis  that  determines 
logging  costs  in  dollars  per  Mbf. 
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Abstract 
This  practical  guide  for  managing  eastern  white  pine  points  out  special 

measures  required  to  regenerate  and  to  grow  white  pine.  Treatments  are  pre- 
scribed for  seedling  and  sapling,  poletimber,  and  sawtimber  stands.  The  ef- 

fects of  soil-site  relationships  are  considered  in  preparing  stand  prescriptions. 
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INTRODUCTION 

OiNCE  COLONIAL  TIMES,  eastern  white  pine 
has  made  significant  contributions  to  the  economy 
of  the  Northeast.  For  many  years,  this  species  was 
the  primary  building  material  in  that  region. 

Although  its  economic  importance  has  dimin- 
ished in  recent  years  because  of  limited  volumes 

and  quality,  white  pine  is  still  in  strong  demand 
for  use  in  construction  lumber,  furniture,  doors, 
window  sashes,  and  other  products.  Because  it  is 
relatively  strong,  light,  stable,  and  easily  worked, 
white  pine  will  always  have  a  prominent  spot  in 
the  marketplace. 

'It  is  believed  by  some  that  white  pine  cannot 
succeed  itself.  This  is  partially  true,  for  white  pine 
usually  does  not  replace  white  pine  without  the 
application  of  management  practices.  White  pine 
seedlings  grow  very  slowly;  few  exceed  a  height  of 
1  foot  in  5  years.  By  contrast,  hardwood  seedlings 
and  seedling  sprouts  grow  rapidly;  this  gives  the 

broadleaf  species  an  immediate  advantage  that  re- 
sults in  complete  dominance  on  most 

sites — especially  on  the  better  ones — after  a  har- 
vest. 

It  is  well  known  that  after  the  initial  period  of 

slow  growth,  white  pine  grows  faster,  sustains 
rapid  growth  over  a  longer  period,  and  yields 
more  volume  per  acre  than  stands  of  other  species. 
But  we  are  not  capitalizing  on  this  potential.  Too 
many  of  our  pine  stands  are  harvested  with  little 
regard  for  the  particular  needs  of  white  pine 
reproduction.  As  a  result,  the  very  existence  of 

white  pine  as  an  important  component  of  our  for- 
ests is  threatened. , 

This  guide  points  out  special  measures  required 

to  regenerate  and  to  grow  white  pine,  and  encour- 
ages a  wider  application  of  these  rarely  used  man- 

agement practices. 

GROWTH  AND  DEVELOPMENT 
OF  WHITE  PINE 

S««d  production 

White  pine  begins  to  bear  cones  before  it  is  20 

years  old.  Its  optimum  seed-bearing  age  is  between 
50  and  150  years.  Abundant  cone  crops  may  occur 

only  once  every  3  to  5  years;  white  pine  cones  re- 
quire 2  years  to  mature.  By  the  fall  of  the  first 

year,  the  cones  are  1  to  2  inches  long.  The  cones 

reach  their  full  length — 5  to  11  inches — early  in 
the  summer  of  the  second  year,  if  there  is  no  in- 

festation by  the  white  pine  cone  beetle,  which  can 

cause  extensive  damage  to  the  second-year  cone 
crop.  By  knowing  a  year  in  advance  that  there  will 
be  a  seed  crop,  the  land  manager  gains  valuable 
lead  time  in  scheduUng  harvest  cuts. 

Soodling  dovolopmonf 

Good  seed  germination  and  seedling  growth  do 
not  require  full  sunlight.  Although  seedlings  grow 
rapidly  under  full  light,  many  may  die  because  of 

high  surface-soil  temperatures.  Seedlings  under  a 

full  canopy  of  pine,  the  shade  of  hardwood  seed- 
lings, or  tall  vegetation  such  as  goldenrod  or  fire 

weed,  also  have  a  high  mortality  rate  because  of 
insufficient  light  and  an  inability  to  compete  for 
available  moisture. 

A  light  intensity  greater  than  20  percent  of  full 

light — but  less  than  full  sunlight — will  prevent 
seedling  losses  due  to  high  surface-soil  tempera- 

tures, yet  support  vigorous  seedling  growth. 
A  seed  bed  of  exposed  mineral  soil  is  the  best 

medium  for  the  germination,  growth,  and  survival 
of  seedlings  because  of  the  capacity  of  mineral  soil 
for  holding  moisture.  Seedlings  that  develop  in  a 
seed  bed  of  mineral  soil  that  is  protected  from  full 
sunlight  rarely  die  because  of  high  temperatures  or 
insufficient  moisture. 

1 



Height  growf  h 

An  inherent  weakness  that  places  white  pine  at  a 

disadvantage  in  competing  with  other  spe- 
cies— particularly  hardwoods — is  the  slow  height 

growth  of  seedlings  during  the  first  5  years.  The 
average  height  growth  of  white  pine  seedlings  for 
the  first  10  years  is:  1  year:  1  inch;  2  years:  1.5 
inches;  3  years:  3.5  inches;  4  years:  7  inches;  5 
years:  11  inches;  6  years:  17  inches;  7  years:  24 
inches;  8  years:  32  inches;  9  years:  45  inches;  10 
years:  61  inches  (Frothingham  1914). 

After  the  initial  5-year  period  of  slow  growth, 
white  pine  that  is  free  to  grow  begins  to  grow 
rapidly,  but  it  is  still  at  a  disadvantage  compared 
to  hardwood  species.  On  medium  and  better  sites 

(hardwood  site  index  60  or  greater),  and  for  an 
initial  period  of  10  to  25  years,  the  height  growth 

of  hardwoods  far  exceeds  that  of  pines;  so  hard- 
woods can  easily  dominate  these  sites  during  this 

period. 

MANAGEMENT  IMPLICATIONS 

R«g«iMratlng  white  pine 

We  know  that  to  regenerate  white  pine  success- 
fully, that  is,  to  provide  sufficient  stocking  to  gen- 

erate a  future  stand  of  pure  pine,  it  is  essential  that 

pine  seedlings  become  established  before  or  al- 
most immediately  after  the  overstory  is  removed. 

This  means  that  a  regeneration  cut  should  be  made 

during,  or  immediately  after,  a  seed  year.  To  pro- 
vide ideal  conditions  for  seed  beds  (and  seedling 

development),  it  is  necessary  to  disturb  the  forest 
floor  to  expose  mineral  soil  and  to  break  up  the 
accumulation  of  litter.  These  conditions  usually 

are  created  by  scarification  that  results  from  log- 
ging during  the  snowless  months. 

To  ensure  that  seedlings  do  not  receive  too 
much  light  during  the  first  critical  years,  and  to 

protect  them  against  drying  winds,  the  tops  of  har- 
vest trees  should  be  lopped  so  that  branches  are 

close  to  the  ground. 

Advance  vegetative  growth  of  broadleaf  spe- 
cies, and  a  rank  growth  of  grass  and  weeds,  will 

seriously  interfere  with  the  development  of  white 

pine  seedlings  and,  in  most  cases,  guarantee  fail- 
ure in  regenerating  pine. 

Nature,  other  than  providing  abundant  seed, 
usually  cannot  be  depended  upon  to  meet  all  of 

the  requirements  of  young  oine  seedlings.  Re- 
establishing white  pine  is  possible,  especially  on 

lighter  soils,  but  it  requires  the  application  of  for- 
est management  practices  at  crucial  times  during 

the  development  of  the  stand. 

Regeneratien  cuttings 

Clearcutting,  strip  cutting,  seed-tree  cutting, 
and  shelterwood  cutting  are  the  methods  available 
to  the  land  manager  in  regenerating  white  pine. 

Although  each  method  has  advantages  and  dis- 
advantages, experience  has  taught  us  that  a  two- 

cut  shelterwood  system  is  the  most  successful. 
The  first  cut  is  made  during  or  immediately 

after  an  abundant  seed  year  (a  cardinal  rule),  and 

consists  of  removing  40  to  60  percent  of  the  over- 
story.  It  is  essential  that  the  first  cut  results  in  the 
disturbance  of  accumulated  litter  and  the  exposure 

of  mineral  soil  so  that  white  pine  seed  can  ger- 
minate and  grow. 

The  second  cut,  to  remove  the  shelter  trees,  can 

take  place  after  the  seedlings  have  entered  the  pe- 
riod of  rapid  growth,  usually  after  the  first  5  to  10 

years. If  the  choice  is  to  perpetuate  pine,  the  following 
corrective  measures  must  accompany  the  harvest 
to  ensure  the  success  of  the  shelterwood  system 
and  the  ultimate  dominance  of  pine. 

1.  Before  the  first  cut,  remove  advance  regen- 
eration of  hardwoods;  this  is  done  most  eco- 

nomically by  applying  herbicides  with  a  mist 

blower.  Applications  of  herbicides  also  will  pre- 
vent the  resprouting  of  the  hardwoods  that  usually 

follows  a  cutting.  If  this  measure  is  not  taken, 
hardwoods  will  be  released  when  the  stand  is 

opened. 
2.  Before  the  second  cut,  examine  the  area  to 

determine  whether  white  pine  has  become  ade- 

quately established.  If  broadleaf  species  have  be- 
come established  to  the  extent  that  they  would 

interfere  with  the  rapid  growth  of  or  threaten  the 
survival  of  pine,  they  should  be  removed  before  or 
immediately  after  the  second  cut.  If  sufficient 

numbers  of  seedlings  have  not  become  estab- 
lished, delay  the  overwood  removal.  In  some  in- 

stances, another  preparatory  cut  or  site-prep- 
aration measure  might  be  necessary  to  improve 

conditions  for  seed  beds  (expose  mineral  soil). 

In  the  past,  these  measures  were  applied  in- 
advertently by  light  to  moderate  grazing  by  live- 

stock; this  resulted  in  the  removal  of  grasses, 

weeds,  and  hardwoods,  which  would  have  hin- 
dered the  development  of  white  pine.  In  fact,  graz- 

ing accounts  for  many  of  the  pure  stands  of  pine 
we  have  today. 



Slt«  consideration 
White  pine  can  be  grown  on  nearly  every  soil 

within  its  range;  the  heavy  clayey  soils  are  ex- 
ceptions. Because  competition  from  hardwoods  is 

an  important  factor  in  establishing  pine,  the 
choice  to  manage  for  pine  must  be  made  with  this 
consideration  in  mind.  Hardwoods  offer  the  least 

competition  on  excessively  drained  and  well- 
drained  sandy  soils,  and  on  droughty,  loamy 
sands.  On  stony  loams,  silty  loams,  and  glacial 
tills  with  good  or  impeded  drainage,  hardwoods 
are  more  aggressive  and  usually  will  predominate 
unless  special  measures  are  taken. 

There  are  no  hard  and  fast  rules  for  selecting  a 

forested  site  for  hardwood  or  white  pine  manage- 
ment. Over  a  rotation,  white  pine  will  outgrow  the 

hardwoods  on  the  poor  and  the  good  sites.  But, 
because  of  unfavorable  economics  of  trying  to 

grow  pine  on  good  hardwood  sites,  the  wisest 

decision  might  be  to  manage  for  pine  on  the  poor- 
er or  lighter  soils  (strong  pine  land)  and  for  hard- 

woods on  the  heavier  soils  (strong  hardwood 
land).  This  practice  not  only  will  provide  good 
representation  of  hardwood  and  white  pine,  but 

also  will  ease  the  task  of  developing  a  greater  pro- 
portion of  white  pine  (Lutz  et  al.  1947). 

The  literature  suggests  that  the  breaking  point 
between  strong  pine  land  and  strong  hardwood 
land  falls  close  to  a  site  index  of  60  for  hard- 

woods. This  value  is  not  fixed  or  exact  because 

there  are  indications  that  pine  lands  in  some  areas 
of  the  Northeast  have  a  site-index  value  close  to 
65.  There  also  are  areas  with  a  lower  value. 

The  important  point  is  that,  for  sound  manage- 
ment, a  breaking  point  should  be  established,  and 

that  it  is  safe  to  expect  that  this  point  will  fall  with- 
in site  indexes  55  to  65  for  hardwoods.  The  two 

broad  site  classes  established  here  serve  as  a  guide 

in  deciding  to  manage  for  white  pine  or  hard- 
woods; they  should  be  adjusted  for  local  con- 
ditions. The  site  indexes  for  hardwoods  include 

northern  hardwoods  and  oaks. 

Sito  class  60+  (silo  indox  60  or  groator) 

On  the  best  sites — site  index  70  or  great- 
er— stands  should  be  allowed  to  revert  to  hard- 

woods, and  cultural  measures  that  favor  the  de- 
velopment of  quality  hardwood  sawtimber  should 

be  used.  The  medium  sites,  site  index  60  to  69,  are 

best  suited  for  growing  mixtures  of  pine  and  hard- 
woods. Without  management,  medium  sites  will 

revert  to  hardwoods  regardless  of  the  amount  of 
pine  in  the  existing  stand.  To  develop  a  new  mixed 

stand,  a  shelterwood  cut  applied  at  the  time  of  the 

final  harvest  should  ensure  that  some  pine  is  estab- 

lished. What  usually  happens  is  that  white  pine  be- 
comes established  in  groups  mostly  on  those  areas 

that  are  less  suited  for  hardwoods  (Lutz  et  al. 
1947). 

The  group  arrangement  of  white  pine  and  hard- 
woods provides  a  preferred  method  of  manage- 

ment whereby  treatments  are  directed  toward 
releasing  the  entire  group  rather  than  individual 

stems.  This  approach  will  ensure  good  representa- 
tion of  pine  in  the  new  stand  as  long  as  the  white 

pine  groups  are  freed  of  overtopping  hardwoods 
periodically  during  the  first  25  years. 

Sito  class  59  or  loss  (slto  indox  59  or  loss) 

These  poorer  sites  are  best  suited  for  growing 

white  pine  rather  than  hardwoods.  Because  hard- 
woods are  less  aggressive  and  easier  to  control  on 

these  sites,  managing  for  pure  stands  of  white  pine 
is  economically  feasible. 

Many  of  these  sites  have  reverted  to  hardwoods 

(usually  oak)  because  of  an  absence  of  manage- 
ment. The  use  of  cultural  measures  that  ensure  the 

development  of  white  pine  rather  than  hardwoods 
on  poorer  sites  is  a  paying  proposition  that  should 
rate  top  priority. 

Sito-indox  comparisons 

Although  a  comparison  of  site  indexes  for  white 
pine  and  hardwoods  would  be  useful  in  making 
good  decisions  in  the  field,  there  has  been  little 

work  in  this  area.  Foster's  (1959)  comparison  of 
site  indexes  for  red  maple  and  white  pine  indicated 
little  difference  between  the  species  (Fig.  1).  As  an 
example,  his  comparison  curves  show  a  white  pine 
site  index  of  59  at  age  50  (number  of  rings  at 
breast  height)  compared  to  a  red  maple  site  index 
of  57.  The  curves  cross  at  a  site  index  value  of 
about  62. 

Doolittle  (1958)  found  a  difference  in  site  index 
of  9  to  12  between  oaks  (including  northern  red 
oak)  and  white  pine  in  the  southern  Appalachians. 

His  study  also  showed  a  broad  site-index  range  for 
white  pine — from  66  to  98. 

Barrett  et  al.  (1973)  noted  that  white  pine  stands 

in  New  Hampshire  have  a  narrow  site-index 

range — from  64  to  71.  These  data  plus  Foster's 
(1959)  work  indicate  much  smaller  differences  in 

site-index  values  between  white  pine  and  the  hard- 
woods than  those  that  Doolittle  found.  In  the 

Northeast,  a  difference  in  site  index  of  about  5  in 
favor  of  pine  probably  would  be  more  applicable 
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Figure  1.— Comparison  of  site  indexes  for  white  pine  and  red  maple  in 
New  England  and  New  Yorit  (Foster  1959). 
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in  the  more  northern  states;  the  difference  prob- 
ably would  increase  farther  south,  for  example,  in 

West  Virginia. 

Stocking 

The  term  "stocking"  in  this  report  refers  to  the 
relative  density  of  a  stand,  or  the  degree  of  crowd- 

ing or  competition  among  the  trees  that  comprise 
a  stand.  Control  of  stocking  is  the  most  common 
and  feasible  way  of  controlling  the  development 

of  a  stand.  Therefore  it  is  important  to  have  stan- 
dard guidelines  for  evaluating  stocking. 

S««dlings  and  saplings 

The  quadrat  system  is  usually  used  to  determine 

the  stocking  of  white  pine  of  this  size  class.  A  ser- 
ies of  1/700-acre  quadrats  (4.45-foot  radius)  are 

used  in  determining  the  stocking  of  the  area.  One 
plot  per  acre  up  to  a  maximum  of  50  will  provide 
the  necessary  data  for  a  reasonable  decision. 

Each  quadrat  is  classed  as: 

Stocked  with  white  pine  and  free  to  grow  ( + ). 

Nonstocked  with  white  pine  (0). 

Stocked  with  white  pine,  release  needed  ( 

). 

The  condition  of  the  tallest  white  pine  in  each 

plot  is  considered.  The  results  of  the  survey  are  re- 
corded as  percent  of  1/700-acre  quadrats  that  fall 

within  each  classification. 

A  suggested  tally  sheet  for  recording  this  infor- 
mation is  shown  in  Appendix  I;  counts  are  con- 

verted to  percentages  by  dividing  by  number  of 
plots  and  multiplying  by  100. 

PoistimlMr  and  sawf imlMr  stands 

A  stocking  chart  for  white  pine  that  defines 
stocking  in  terms  of  basal  area  per  acre  (square 
feet),  mean  stand  diameter  (inches),  and  number 
of  trees  in  the  main  crown  canopy  is  shown  in 

Figure  2  (Philbrook  et  al.  1973).  Any  two  of  these 
measures  will  determine  the  placement  of  a  stand 

on  this  stocking  chart.  These  necessary  measure- 
ments can  best  be  obtained  with  a  10-factor  prism 

or  angle  gage,  using  the  cumulative  diagnostic 

tally  sheet  (Appendix  II).  At  each  of  several  ran- 



domly  or  systematically  located  points  within  the 
stand,  tally  by  diameter  class  the  overstory  trees 

that  fall  within  the  range  of  the  prism.  To  calcu- 
late the  basal  area  and  number  of  trees  per  acre, 

follow  the  instructions  on  the  tally  sheet. 
Average  basal  area  and  trees  per  acre,  as  found 

by  averaging  the  results  for  each  point,  are  used  to 
enter  the  stocking  chart.  The  position  of  the  stand 

on  the  stocking  chart  gives  the  mean  stand  dia- 
meter. As  a  shortcut,  basal  area  per  acre  can  be 

measured  with  an  angle  gage,  mean  stand  dia- 

meter can  be  estimated  visually,  and  numbers  of 
trees  can  be  determined  by  the  stand  location  on 
the  chart. 

As  an  example,  suppose  the  average  basal  area 
is  120  ft  and  the  total  number  of  trees  is  450.  The 
mean  stand  diameter  would  be  about  7.0  inches. 

Or  suppose  the  average  basal  area  is  140  ft'  and the  mean  diameter  is  estimated  about  8  inches. 
The  total  number  of  trees  would  be  estimated 

from  the  chart  at  about  400  (Fig.  2). 

Figure  2.— Stocking  chart  for  nearly  pure  even-aged  white  pine  stands 
(Philbrool(etal.  1973). 
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Table  1.— Yields,  by  stand 
A-level  stocking,  in  board 
inch  rule),  and  in  cubic  fee 

Stand 
50 age 60 

70 
80 90 

fbm 

f^ 
fbm 

f^ 

fbm 

ft"
 

fbm 

/^ 

fbm          ft" 

20 — 
1,423 

— 
1,667 

— 
1,952 

— 
2,286 

—          2,677 

40 
7,729 3,526      1 

0,748 4,129 14,948 
4,836 20,788 5,663 28,909      6,632 

60 16,858 4,771      : .3,444 
5,587 

32,604 6,543 45,342 7,663 

-          8,974 

80 24,898 5,550      I 4,625 
6,499 

48,152 7,611 
66,965 

8,914 

—        10,439 

100 3 1 ,460 6,077      4 t3,752 7,116 60,845 
8,334 84,617 9,760 

—        11,431 

Stands  near  the  A  line  on  the  stocking  chart  are 

considered  at  the  upper  Hmit  of  stocking  for  prac- 
tical management.  The  trees  are  quite  crowded, 

and  diameter  growth  is  not  rapid.  The  B  line,  on 
the  other  hand,  represents  minimum  stocking  for 
full  site  utilization.  Diameter  growth  is  rapid,  and 
volume  growth  per  acre  remains  high.  Stands  that 
lie  much  below  the  B  line  would  show  diminished 

volume  growth  per  acre  though  diameter  growth 
would  still  be  rapid. 

Stands  near  the  A  line  could  support  a  thinning 

operation.  In  thinning  such  stands,  stocking  could 
be  reduced  to  but  not  below,  the  B  level. 

YUld 

The  yield  of  white  pine  stands  varies  with  soil 
conditions  and  other  factors  that  influence  overall 

site  quality.  Site  quality  is  determined  from  site- 
index  curves  (Fig.  3),  which  show  the  height  of 

dominant  trees  plotted  over  age  for  several  site- 



index  classes.  The  site-index  curves  are  corrected 

to  a  breast-height  age  of  50. 
Volumes  by  stand  age  and  site  index  are  given  in 

Table  1  for  pure  white  pine  stands  near  A-level 
stocking  (Leak  et  al.  1970).  The  yields — in  board 

feet  (fbm)  and  cubic  feet  (ft')  per  acre — increase 
markedly  with  age  and  site  index,  and  will  be 
higher  or  lower  depending  on  whether  the  stand  is 
above  or  below  A  line.  Also,  yields  in  white  pine 

will  drop  as  the  proportion  of  hardwood  in- 
creases. 

Growth  rates  in  white  pine  stands  may  vary 
greatly  with  site  condition  and  stocking  density. 
The  average  white  pine  stand  will  grow  from  300 

to  800  fbm  per  acre  per  year.  Study  plots  on  excep- 
tionally good  sites  have  shown  yearly  growth  rates 

as  high  as  1 ,200  fbm  per  acre  for  site  index  60,  and 
as  high  as  1,600  fbm  for  site  index  80.  However 
these  growth  rates  represent  optimum  conditions 

in  small,  well-stocked  stands. 

Table  2  shows  yields  (in  cords  per  acre)  for  plan- 
tations in  Pennsylvania,  where  while  pine  was 

planted  close  together — 4x4-foot  spacing.  To  con- 

vert cords  to  cubic  feet,  multiply  by  about  100  ft' 
per  cord,  in  comparing  some  of  these  figures  with 
those  in  Table  1,  notice  that  plantation  yields  seem 
to  be  slightly  lower  than  those  from  natural 
stands.  Where  the  original  spacing  was  wider  than 

4x4  feet,  which  is  usually  the  case,  current  vol- 
umes in  cords  or  in  cubic  feet  should  be  only 

slightly  lower  than  those  shown  in  Table  2.  How- 
ever board-foot  volumes  30  to  50  years  or  more 

after  planting  generally  are  much  higher  with 

wider  spacing,  because  the  trees  are  larger.  Con- 
versions from  cubic  feet  to  board  feet  vary  greatly; 

from  about  2  fbm/ft'  in  40-year-old  stands  on 
medium  sites  to  7  fbm  or  more  per  cubic  foot  in 
older,  larger  stands. 

PLANTATION  CULTURE 

Srowth  and  yitid 

Volume  yields  from  plantation-grown  white 
pine  may  not  be  the  same  as  those  from  natural 

white  pine  stands.  Because  plantations  are  estab- 
lished quickly  and  uniformly,  and  contain  few  if 

any  weed  species,  yields  tend  to  be  higher.  How- 
ever planted  stock  may  suffer  initial  setbacks  in 

growth  and  additional  damage  from  pests  such  as 
the  white  pine  weevil,  and  may  exhibit  stagnation 
(mutual  suppression  of  growth  among  trees  of 

nearly  the  same  size  and  age).  One  of  the  most  im- 
portant factors  that  influences  merchantable  vol- 

ume production  is  the  initial  spacing  at  planting. 

Table  2.— Yields,  in  cords  per  acre,  (to  a  4.0- 
inch  top)  for  white  pine  planted  at  4  x  4-foot 
spacing.  (Delong  1955) 

Stand Site  index 

age 

40 

50 60 

70 

80 90 

15 0.2 0.9 1.9 
20 — 0.2 

1.4 
3.6 6.2 8.5 25 0.5 2.6 

5.9 
10.4 15.1 

19.5 

30 2.6 6.3 
12.1 

19.5 26.5 33.5 
35 5.6 

10.4 
19.8 30.0 

40.3 
50.6 40 

9.4 16.2 27.9 40.1 52.5 
64.1 

45 13.8 22.2 
35.0 48.6 

62.3 
74.5 

50 17.1 27.6 41.4 56.0 
70.4 

83.4 55 
19.3 

32.5 47.0 
62.7 

78.2 91.3 

SELECTING  A  STAND  PRESCRIPTION 

To  prepare  a  prescription  for  a  white  pine  stand,  identify  the  condition  of  the  stand;  then  follow  the 
suggested  treatment  for  that  condition.  The  key  to  the  prescription  is  the  letter  (A,  B,  C,  etc.)  to  the 
right  of  each  description  of  conditions.  Details  of  the  prescriptions  are  presented  on  pages  9  through  1 1 . 

WHITE  PINE  SEEDLIN6S 

(mean  dbh  up  to  1.5  inches  or  average  seedling  height  of  1  to  10  feet) 

1 .  50  percent  or  more  of  the  plots  (4.45-foot  radius)  stocked  with  white  pine 
2.   50  percent  or  more  of  the  plots  stocked  with  white  pine  free  to  grow   
2.   50  percent  or  more  of  the  plots  stocked  with  white  pine  not  free  to  grow: 



3.   Hardwood  overstory  of  seedling  to  sapling  size         B 
3.   Hardwood  overstory  of  poletimber  or  larger  size         C 

1 .  Less  than  50  percent  of  the  plots  (4.45-foot  radius)  stocked  with  white  pine         D 

WHITE  PINE  SAPLINSS 

(mean  dbh  2  to  4.5  inches) 

1 .   50  percent  or  more  of  the  plots  (4.45-foot  radius)  stocked  with  white  pine 
2.  50  percent  or  more  of  the  plots  stocked  with  white  pine  free  to  grow    E 
2.  50  percent  or  more  of  the  plots  stocked  with  white  pine  not  free  to  grow: 

3.   Hardwood  site  index  60  or  greater    F 
3.   Hardwood  site  index  less  than  60    G 

1 .  Less  than  50  percent  of  the  plots  stocked  with  white  pine    H 

WHITE  PINE  POLES 

(mean  dbh  4. 6  to  8.5  inches) 

1 .  Hardwood  site  index  60  or  greater 
2.  Stocking  of  white  pine  in  the  main  crown  canopy  at  C  level  or  above: 

3.  Total  stocking  including  all  species  in  the  main  crown  canopy  above  the  halfway  mark 
between  A  and  B  lines          I 

3.  Total  stocking  below  the  halfway  mark  between  A  and  B  lines          J 
2.   Stocking  of  white  pine  less  than  C  level         K 

1 .  Hardwood  site  index  less  than  60 

2.  Stocking  of  pine  at  C  level  or  above;  including  in  the  count  all  white  pine  4  inches  in  dbh 
and  larger  in  the  understory  and  overstory         L 

2.  Stocking  of  pine  below  the  C  level  including  in  the  count  all  white  pine  4  inches  in  dbh 
and  larger  in  the  understory  and  overstory         M 

WHITE  PINE  SAWTIMBER 

(mean  dbh  more  than  8.5  inches  for  overstory  trees) 

1.  Stand  mature — mean  stand  diameter  objective  has  been  met.  Suggested  diameter  objectives: 
Mean  stand  diameter 

Site  index  (From  stocking  guide) 

(inches) 
64  or  less  12-14 

65  or  greater  16-18 
2.   50  percent  or  more  of  the  basal  area  of  the  main  stand  is  pine,  including  those  trees  in  the 

main  crown  canopy: 

3.  Hardwood  site  index  60  or  greater         N 
3.  Hardwood  site  index  59  or  less         O 

2.  Less  than  50  percent  of  the  basal  area  of  the  main  stand  is  pine: 
3.  Hardwood  site  index  60  or  greater         P 
3.  Hardwood  site  index  less  than  60         Q 

L  Stand  immature — diameter  objective  for  white  pine  has  not  been  met 
2.  Stocking  of  white  pine  in  main  stand  at  C  level  or  above         R 
2.  Stocking  of  white  pine  in  main  stand  below  C  level: 

3.  Site  index  of  hardwood  60  or  greater         S 
3.  Site  index  of  hardvvood  59  or  less         T 



SI 
IS 

The  following  prescriptions  are  directed  toward 
increasing  production  of  white  pine  sawlogs. 
Emphasis  is  placed  on  measures  for  increasing  the 
proportion  of  white  pine  on  the  better  sites,  and 
on  developing  pure  stands  of  white  pine  on  the 
poorer  hardwood  sites. 

A.  Survival  of  white  pine  is  not  at  stake,  so 
weeding  can  be  delayed.  Reexamine  in  5  years. 

B.  On  the  better  sites  (hardwood  site  index  60 

or  greater),  strive  to  develop  a  mixed  stand  of 
hardwood  and  white  pine  rather  than  a  pure  stand 
of  pine.  Weed  out  the  hardwoods  in  areas  where 
white  pine  reproduction  is  most  abundant.  This 

will  result  in  a  mixed  stand  with  a  group  arrange- 
ment of  the  hardwood  and  pine  components.  In 

areas  where  this  group  arrangement  does  not  de- 
velop naturally,  manage  for  hardwoods. 

On  the  poorer  sites  (lighter  soils — hardwood  site 
index  59  or  less),  the  goal  is  to  grow  pure  stands  of 
pine  if  possible.  Remove  the  hardwoods  that  are 
interfering  with  the  height  growth  of  the  pine,  or 
those  that  are  interfering  directly  with  the  amount 

of  light  that  reaches  the  pine.  Release  should  be  on 

an  individual-tree  basis  or  by  group  where  groups 
are  present.  Hardwoods  that  are  not  competing 
with  the  pines  should  be  retained  in  the  stand  as 
protection  against  damage  from  snow  or  the  white 
pine  weevil.  Reexamine  the  area  in  5  years. 

C.  This  situation  usually  develops  after  the 
previous  stand  of  pine  has  been  removed  and  the 
hardwoods  have  voluntarily  taken  over  the  site. 
There  is  usually  a  good  pine  seed  source,  either 

from  an  adjacent  area  or  from  old  remnant  "bull 
pines"  left  on  the  site.  On  the  poorer,  lighter  soils 
it  occurs  frequently,  especially  where  the  overstory 
hardwoods  have  been  subjected  to  partial  cuts.  On 
the  better  sites,  where  there  is  an  abundant  seed 

source,  pockets  or  groups  of  white  pine  are  found 

in  drier  areas — such  as  knolls  and  small  ridges — 
that  are  less  suited  for  hardwoods. 

On  the  better  sites,  manage  for  hardwoods; 

favor  the  development  of  groups  rather  than  indi- 
vidual stems  of  white  pine  when  thinning  the  hard- 

woods. 

On  the  poorer  sites,  encourage  the  development 
of  white  pine  by  maintaining  light  stocking  of  the 
hardwoods  through  frequent  thinnings.  Favor  the 
development  of  areas  that  are  heavily  stocked  with 

pine  by  thinning  more  heavily  in  these  areas.  If  the 
hardwood  overstory  is  sawtimber  size,  use  a  two- 
cut  shelterwood  system  to  remove  it. 

D.  Manage  for  hardwoods. 

E.  This  situation  usually  develops  naturally  on 

the  poorer  sites,  but  rarely  on  the  best  sites  with- 
out previous  management.  As  survival  of  white 

pine  is  not  at  stake  because  of  competition,  the 

thinning  can  be  delayed  until  the  white  pine  aver- 
ages 20  feet  in  height.  To  improve  the  distribution 

of  white  pine  where  required,  release  the  crowns 
of  the  tallest  and  best  white  pine  trees.  For  the 

practice  to  be  worthwhile,  at  least  60  well-distri- 
buted trees  per  acre  should  need  the  release;  if 

fewer  than  60  per  acre  require  release,  do  nothing. 

F.  The  hardwoods  are  more  aggressive  on  these 
better  sites,  so  they  usually  overtop  most  of  the 

pine.  The  choice  is  to  work  for  a  mixed  stand,  con- 

centrating on  groups  of  pine  rather  than  individ- 
uals. Where  there  are  natural  groups  of  pine,  weed 

out  the  hardwoods  in  these  groups  to  provide 
overhead  release.  If  the  groups  are  large,  about 
1/2  acre  or  larger,  leave  a  few  hardwoods  spaced 
about  15  feet  apart  for  protection  against  weevils. 
Small  dense  groups  of  pine  less  than  1/2  acre  in 

size  can  be  completely  released.  Manage  for  hard- 
woods if  small  groups  of  pine  are  not  present. 

G.  The  goal  here  is  to  grow  pure  stands  of  pine 
if  possible.  Remove  a  minimum  of  50  percent  of 

the  hardwood  overstory,  concentrating  on  the  re- 
lease of  individual  crop  trees  or  groups.  Use  the 

crop-tree  selection  method  and  release  about  200 
white  pine  trees  per  acre.  Remove  only  those  hard- 

woods that  interfere  with  sunlight  to  the  tops  of 
the  pine.  For  protection  against  weevils,  retain  the 

light-crowned  species,  if  possible,  rather  than  the 
coarse-crowned  species  such  as  oak.  Reexamine  in 

5  years. 

H.  Manage  for  hardwoods;  use  the  appropriate 

management  guide.  Favor  the  development  of 
white  pine  in  thinning  the  hardwoods. 

I.  Manage  for  white  pine.  Apply  a  commercial 

thinning  to  reduce  the  basal  area  to  B-level,  re- 
moving the  hardwoods  in  favor  of  pine.  If  there 

are  no  markets  for  small  wood  products,  for  ex- 
ample, firewood,  apply  a  noncommercial  thin- ning. 



J.  Do  nothing  unless  the  hardwoods  are  begin- 
ning to  overtop  or  otherwise  threaten  the  height 

growth  of  the  pine.  If  the  height  growth  of  pine  is 
threatened,  consider  thinning  the  hardwoods  to 
favor  at  least  150  to  200  white  pine  per  acre.  Apply 

a  commercial  sale  if  feasible;  if  a  sale  is  not  feasi- 
ble, apply  timber  stand  improvement. 

K.  Manage  for  hardwoods  using  the  appropri- 
ate silvicultural  guide.  Favor  pine  crop  trees  that 

are  dominant  or  codominant. 

L.  On  these  poorer  soils,  white  pine  is  the  pre- 
ferred species  and  potentially  the  dominant  crop 

tree.  Every  effort  should  be  made  to  increase  the 
proportion  of  pine.  Timber  stand  improvement 
rates  low  priority  in  thinning  the  hardwoods,  but 
high  priority  in  thinning  or  releasing  white  pine. 

In  stands  with  a  total  stocking — including  hard- 
woods and  white  pine — about  halfway  between  A 

and  B  levels  or  higher,  reduce  the  stocking  to  B 
level,  favoring  pine  in  all  instances. 

In  stands  with  a  total  stocking  below  the  half- 
way mark  between  A  and  B  levels,  do  nothing  un- 

less timber  stand  improvement  is  needed  to  release 
at  least  150  to  200  white  pine  crop  trees  per  acre. 

M.  Because  stocking  of  white  pine  is  below 
what  can  be  considered  a  management  unit,  do 

nothing  unless  timber  stand  improvement  will  re- 
lease 100  white  pine  crop  trees  or  potential  crop 

trees  per  acre. 

N.  Make  a  shelterwood  cut  during  or  immed- 
iately after  a  good  seed  year.  If  the  mature  stand  is 

heavily  stocked  and  was  not  thinned  frequently  in 

the  past,  leave  the  overstory  trees  in  groups  to  pro- 
mote windfirmness. 

These  are  mostly  hardwood  sites,  and  should  be 
managed  for  hardwoods,  because  hardwoods  take 
over  the  site  quickly  and  vigorously  after  this  first 
cut.  However,  variation  in  soil  fertility  may  result 

in  white  pine  being  established  on  areas  less  favor- 
able for  hardwoods;  this  would  result  in  a  group 

arrangement  of  hardwood  and  pine.  If  this  ar- 
rangement develops  naturally,  manage  as  a  mixed 

stand,  favoring  the  pine  groups. 
The  second  cut — the  removal  of  the  over- 

story — should  not  be  made  until  the  pine  seedlings 
have  become  fully  established,  usually  5  to  10 
years  after  the  first  cut.  If  hardwood  vegetation 

has  become  established  within  the  pine  groups  and 
threatens  the  pine,  weed  out  the  hardwoods  before 
or  immediately  after  the  second  cut. 

O.  Strive  to  establish  a  new  stand  of  white  pine 

by  making  the  first  of  two  shelterwood  cuts  during 
an  abundant  seed  year.  The  harvest  should  be 

made  during  the  snowless  months  for  adequate 
scarification  of  the  site. 

If  hardwoods  are  well  established  in  the  under- 

story,  apply  herbicides  before  the  first  shelter- 
wood  cut. 

Delay  the  second  cut  until  the  area  has  become 
fully  stocked  with  pine.  If  an  excess  of  hardwood 

vegetation  has  become  established,  it  should  be  re- 
moved before  or  near  the  time  of  the  second  cut. 

If  the  second  cut  is  made  during  or  immediately 

after  a  seed  year,  more  pine  can  be  expected  to  be- 
come established. 

P.  Manage  for  hardwoods. 

Q.  In  stands  with  a  fair  representation  of  white 
pine  (30  to  49  percent  of  the  basal  area),  strive  to 
convert  the  area  to  pine.  Remove  the  hardwoods 

commercially  using  a  two-cut  shelterwood  system. 
The  cuts  should  be  made  during  an  abundant  seed 
year  for  white  pine  and  at  a  time  of  year  when 

some  site  disturbance  is  possible.  Plant  pine  seed- 
lings in  areas  where  natural  regeneration  has  failed 

(Wendel  1971).  It  is  imperative  that  hardwood  re- 
generation be  controlled  to  protect  the  pine  seed- lings. 

In  stands  where  pine  is  a  minor  component,  20 
percent  or  less  of  the  basal  area,  converting  to  pine 
is  more  difficult.  In  most  cases,  it  will  be  necessary 
to  plant  100  to  400  seedlings  per  acre,  depending 
on  the  success  of  the  natural  seedlings  after  the 
first  cut.  On  sites  where  white  pine  is  a  minor 
component,  the  shelterwood  system  should  be 
tried  to  increase  the  representation  of  pine  in  the 
new  stand.  Planting  can  be  used  to  fortify  the 
stocking  if  natural  reproduction  is  not  sufficient 
after  the  first  cut. 

On  the  poorest  oak  sites,  another  approach  is  to 
remove  the  remaining  overstory  before  planting, 

or  planting  after  the  second  of  two  shelterwood 

cuts.  The  white  pine  can  keep  pace  with  or  out- 
grow the  hardwood  sprouts  on  these  sites. 

R.  If  total  stocking  is  at  or  above  the  midpoint 
between  A  and  B  levels,  thin  to  the  B  level  in  one 
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operation.  In  stands  with  a  higher  initial  stocking 

A  level  or  above,  reduce  to  B  level  in  two  opera- 
tions 

S.  Manage  for  hardwoods,  but  favor  white  pine 
in  the  main  crown  during  thinning. 

T.  Manage  for  hardwoods.  Where  pine  makes 
up  30  percent  or  more  of  the  basal  area,  strive  to 

create  site  conditions  that  are  favorable  for  regen- 
erating pine.  This  can  be  done  by  thinning  the 

hardwoods  by  groups  and  by  patches. 
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»IXI 

Sample  tally  sheet  for  white  pine  seedlings  and  saplings 

Plot 
No. 

Stocked^/ 

Nonstocked 

(0) 

Remarks:   Size  and  species  of  overtopping 
vegetation,  damage  from  insects  and 
disease,  etc. 

Free  to   Need 

grow    release 

(+)      (-) 

1 X 

r 

2 X White  pine  weevil  damage 

3 X White  pine  weevil  damage 

A X 

5 X 

6 X 

7 X 

8 X 

9 X Overtopped  with  aspen  regeneration  (S+S) 

10 X Overtopped  with  aspen  regeneration 

11 X Overtopped  with  aspen  regeneration 

12 X 

13 X 

14 X 

15 X Overtopped  with  red  maple  poletimber  and  larger 

16 X Overtopped  with  aspen  poletimber 

17 X Overtopped  with  aspen  poletimber 

18 X 

19 X 

20 X Overtopped  with  red  maple  clump  (poles) 

Total  plots 
'ercent  of 
slots 
stocked 

10        7         3 

50       35 

—'Stocked  quadrat  contains  at  least  on =  vigorous  white  pine  seedling  and  sapling. 
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APPENDIX  II 
DIAGNOSTIC  TALLY  SHEET 

FOR 
EASTERN  WHITE  PINE 

Cumulative  Tally  -  Number  of  Trees  Per  Acre  (B.A.  Factor  10) 
Number 

of 
Trees 2 4 6 8 

Diameter  Breast  He 
ight 

18 

20 

22 

24 

26+ 

10 
12 

14 

16 

1 458 115 51 
29 

18 
13 9 7 6 5 4 3 3 

2 917 229 102 
57 37 

25 19 14 11 9 8 6 5 

3 1375 344 153 86 55 38 28 

21 

17 

14 

11 

10 8 

4 1834 458 204 115 
73 

51 
37 

29 

23 18 15 

13 

11 

5 2292 573 255 143 92 
64 

47 

36 

28 23 19 

16 

14 

6 2750 688 306 172 110 

76 

56 43 

34 

27 23 19 

16 

7 3209 802 357 201 128 
89 

65 50 

40 

32 27 22 

19 

8 3667 917 407 229 147 102 

75 

57 

45 

37 

30 25 

22 

9 

10 

4125 

4584 

1031 

1146 

458 

509 

258 

287 

165 

183 

115 

127 

84 

94 

64 72 

51 

57 

41 

34 

29 24 
Tally 

Number 

11 5042 1260 560 315 202 140 103 

79 

62 
Legend 

Plots 

12 5501 1375 611 344 
220 153 112 

86 

68 

/ 

13 5959 1490 662 372 238 165 
122 

93 

74 

0 

14 6417 1604 713 401 257 178 
131 

100 

79 

X 

15 6875 1719 764 430 275 191 140 
107 

85 

Totals 

#  Trees 

B.A. 

Total  Number  of  Trees  Per  Acre  -  Add  the  last  figure  used  in  each  block  and  divide  by  the 
number  of  point  samples  tallied. 

B.A.  Per  Acre  -  Add  the  total  number  of  entries  by  species  or  groups  of  species,  multiply 
by  10,  and  divide  by  the  number  of  point  samples  tallied.   

BASAL  AREA  PER  ACRE 

Acceptable  Species 

White  Pine    

Other  Acceptable  Species 

   Softwood    

   Hardwood    

Total  Acceptable  Species       

Undesirable  Species  and  Cull 

   Softwood    

   Hardwood    

TOTAL  BASAL  AREA  PER  ACRE         
Stand  Prescription: 

AUS.  GOVERNMENT  PRINTING  OFFICE   1978-703-112  35 

Sq  Ft 

_Sq  Ft 

_Sq  Ft 
Sq  Ft 

STAND  DESCRIPTION 

(Even-Age  Management) 

Number  of  Trees  Per  Acre 

Mean  Stand  DBH 

Total  Basal  Area  Per  Acre 

Basal  Area,  B  Level 

Basal  Area,  C  Level 

Site  Index: 

_Sq  Ft Sq  Ft 
Age 
Height 
Site  Index 

Species 

: 
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Headquarters  of  the  Northeastern  Forest  Experiment  Station 
are  in  Broomall,  Pa.  Field  laboratories  and  research  units  are 
maintained  at: 

•  Beltsville,  Maryland. 

•  Berea,  Kentucky,  in  cooperation  with  Berea  College. 

•  Burlington,  Vermont,  in  cooperation  with  the  University  of 
Vermont. 

•  Delaware,  Ohio. 

•  Durham,  New  Hampshire,  in  cooperation  with  the  University 
of  New  Hampshire. 

•  Hamden,  Connecticut,  in  cooperation  with  Yale  University. 

•  Kingston,  Pennsylvania. 

•  Morgantown,  West  Virginia,  in  cooperation  with  West  Virginia 
University,  Morgantown. 

•  Orono,  Maine,  in  cooperation  with  the  University  of  Maine, 
Orono. 

•  Parsons,  West  Virginia. 

•  Pennington,  New  Jersey. 

•  Princeton,  West  Virginia. 

•  Syracuse,  New  York,  in  cooperation  with  the  State  University 
of  New  York  College  of  Environmental  Sciences  and  Forestry 
at  Syracuse  University,  Syracuse. 

•  Warren,  Pennsylvania. 
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This  research  plan  for  the  Northeastern  Region  is  intended  to  serve  as  a 

companion  pubHcation  to  the  National  Program  of  Research  for  Forests  anc 

Associated  Rangelands.  While  the  national  program  reflects  both  regional  a 

national  issues  and  priorities  for  forestry  research,  this  plan  provides  greate 

detail  on  forestry  research  programs  in  the  Northeast.  For  the  reader's  con- 
venience, background  information  on  the  development  of  this  regional- 

national  planning  effort  is  also  presented. 
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FOREWORD 

Plans  for  forestry  research  in  the  Northeast  must  be  based  on  the 
relationship  betwen  the  people  and  the  forests.  The  12  Northeastern 

States^  and  the  District  of  Columbia  house  27  percent  of  the  Nation's 
population  on  only  6  percent  of  the  total  U.S.  land  area  (Fig.  1). 

Four-fifths  of  the  people  in  these  states  live  in  an  urban  environment. 

At  the  same  time,  the  12-State  Northeastern  Region  has  68  percent  of 
its  land  in  forest  cover,  more  than  any  other  region  in  the  country 
(Fig.  2).  Only  9  percent  of  the  forest  land  in  the  Northeast  is  publicly 
owned,  compared  with  28  percent  for  the  Nation  as  a  whole. 

Production  of  wood  and  other  forest-derived  benefits  must  continue 
to  grow  in  the  Northeast  to  meet  a  wide  range  of  projected  needs. 
Through  research,  new  management  alternatives  and  utilization 
practices  will  provide  more  wood  while  simultaneously  providing 
greater  amounts  of  other  forest  products  and  services. 

Because  the  large,  highly  concentrated  Northeastern  market  creates 
great  demands  on  all  types  of  forest  resources,  the  potential  for  conflict 
over  the  use  of  the  forest  land  is  great,  and  the  need  for  information 
to  solve  these  problems  is  urgent.  Differences  of  opinion  on  the  use  of 
forest  lands  are  not  unique  to  the  Northeast,  but  they  assume  a  greater 
intensity  because  of  the  combined  concentration  of  people  and  forests. 

Differences  in  political  development,  weather,  and  topography  have 
produced  different  problems  throughout  the  Region.  These  differences, 
coupled  with  heavy  pressures  on  forest  use,  make  the  Northeast  an 
ideal  region  for  research  on  conflicts  in  forest  use.  Much  of  what  is 
learned  here  can  serve  as  a  model  for  other  regions  where  population 
pressures  have  not  reached  the  advanced  stage  found  in  the  Northeast. 
In  this  way,  benefits  from  the  research  program  will  accomplish  three 
objectives: 
1.  To  help  solve  problems  that  are  already  key  issues  in  the  Northeast; 
2.  To  help  predict  potential  problems  in  the  Northeast; 
3.  To  help  avoid  similar  problems  when  development  reaches  a  similar 

stage  in  other  regions. 

The  coordinated  forestry  research  program  developed  for  the  North- 
east by  the  Forestry  Schools  and  the  U.S.  Forest  Service  is  oriented 

toward  three  broad  problem  areas  based  on  the  relationship  between 
people  and  the  forest: 

•  Forest  resources  supply 
•  Environment  protection  and  enhancement 
•  Forest  resource  policy. 

'Connecticut,  Delaware,  Maine, 
Maryland,  Massachusetts,  New  Hamp- 

shire, New  Jersey,  New  York,  Penn- 
sylvania, Rhode  Island,  Vermont,  and 

West  Virginia. 
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FOREST 
RESOURCES 

SUPPLY 

The  Forest  and  Rangeland 
Renewable  Resources  Planni 

Act  (PL  93-378)  emphasizes  I 
need  to  manage  forests  for  t)^ 

production  of  all  resources  t 
meet  local,  regional,  and 
national  needs.  In  the  North 

where  virtually  all  forest  lar 
within  easy  reach  of  resourc 
users,  this  charge  is  particul. 
meaningful. 

We  can  expect  requiremei 

for  all  goods  and  services 
obtainable  from  Northeaste 

forests  to  continue  to  grow, 
addition,  industrial,  residen 
and  other  uses  can  be  expect 

consume  an  ever  greater  arr 

of  the  Region's  forest-land 
acreage.  There  must  be  a 
concentrated  effort  to  devel 

intensive  management  prac 
that  will  help  realize  the  po 

tial  for  producing  more  of  i 
resources  from  the  total  acr 

of  forest  land.  Research  wil 
directed  at  increasing  prodi 

of  all  major  forest  products 
related  benefits.  Obviously, 

priorities  will  change  over  I 

as  is  apparent  from  the  nev 
importance  attached  to  the 
production  of  energy  from 

Region's  forests. 



pportunities  for  extending 
d  supplies  will  be  explored, 

iresent,  more  than  50  percent 
le  total  fiber  in  each  tree 

'ested  is  left  in  the  woods, 

chesting  research  will  find 
s  to  economically  remove 
e  of  this  fiber  from  the  forest, 

•arch  into  insect  and  disease 
rol  will  help  upgrade  the 
ity  and  marketability  of 

•>.  Other  research  will 
;ider  the  effects  of  additional 

Dvals  on  soil,  water,  and 
ients. 

he  Forest  Products 

oratory  (FPL)  at  Madison, 
consin,  has  a  national 
;ion  in  the  area  of  wood  use; 

indings,  together  with  those 
1  university  and  industrial 

iratories,  will  provide 
tions  to  many  utilization 
jlems  in  the  Northeastern 
ion. 

he  facilities,  equipment, 

personnel  at  these  labora- 
?s  provide  the  resources  to 
y  out  an  effective  research 

^ram  in  engineering,  wood 
nistry,  and  solid  wood  and 

r  processing.  Current 
arch  plans  emphasize  greater 
for  hardwoods,  which  are 

cially  important  in  the 
theast  (Fig.  3).  This  effort 
include  developing  more 
::tive  pulping  processes, 
icing  drying  costs,  examining 
:easibility  of  using  hard- 
ds  in  a  variety  of  products. 

and  improving  lumber  and 
veneer  recovery  for  furniture 

and  other  high-value  uses. 
By  exploring  new  strategies, 

distribution  systems,  and 

markets  for  presently  unmer- 
chantable timber  and  residues, 

marketing  researchers  can 

increase  supplies  of  wood  and 
fiber  for  wood  industries  and 

energy  production.  Through  the 
development  of  new  technology 

and  processing  systems,  utiliza- 
tion research  can  convert 

low-grade  timber  and  fiber  into 

housing  components,  furnish- 
ings, paper,  and  paper  products. 

Benefits  will  accrue  in  the  form 

of  new  industries,  more  jobs  for 

rural  people,  and  more  income 
from  woodlands  for  forest 
owners. 

Recreation  use  poses  special 

research  problems  in  the  North- 
eastern United  States  because 

about  80  percent  of  the  forest 
land  is  in  private  ownership  and 
is  close  to  urban  areas.  Research 

findings  in  the  Northeast  will 
have  national  application. 
About  two-thirds  of  all  forest 

and  rangeland  in  the  United 
States  is  privately  owned;  in 

many  cases,  the  pattern  of 
ownership  is  such  that  though 
private  lands  are  close  to  urban 
centers,  they  are  not  available 
for  public  use. 

Recreation  research  will  focus 

on  two  major  problems  related 
to  this  ownership  pattern.  First, 

private  ownership  has  meant 
limited  availability  for  public 

use,  leading  to  heavy  pressure  on 

public  land  and  frequent  con- 
flicts between  owners  and  users. 

Second,  dispersed  recreation  use 
has  increased  on  Wilderness 

Areas,  though  the  needs  of  many 
of  these  users  might  be  satisfied 

in  less  than  a  wilderness  environ- 
ment. In  turn,  the  opportunity 

for  a  wilderness  experience  has 
been  reduced,  and  the  pressure 

for  designating  additional 
wilderness  areas  in  the  East  has 
increased.  Information  on  user 

benefits  from  dispersed  recrea- 
tion—and on  the  cost  of  provid- 

ing these  benefits  — is  needed  to 
aid  in  making  decisions  on  land 
use.  Research  must  provide 
means  to  enhance  recreation 

experiences  while  protecting 

the  unique  character  of  the 
recreation  resource  in  the 
Northeast. 

The  Resources  Planning  Act 
Assessment  showed  that  the 

most  desirable  opportunity  for 

increasing  wildlife  population  is 

through  better  habitat  manage- 

ment "in  places  close  to  urban 
centers  where  large  numbers  of 

people  might  benefit".  The Northeast  is  a  prime  area  for 

this  research  because  the  oppor- 
tunities are  great,  and  because 

the  Region  can  serve  as  a  model 
for  National  programs  in  urban 
forestry  and  related  programs. 



ENVIRONMENT 
PROTECTION  AND 
ENHANCEMENT 

Protecting  the  environmenl 
has  always  been  a  key  concer 
of  forest  managers.  This  cone: 
was  both  intensified  and  exenn 

lified  by  passage  of  the  Natio> 
Environmental  Policy  Act  of 

1969  (PL  91-190),  and  subsequ 
legislation  such  as  the  Federal 
Water  Pollution  Control  Act 

Amendments  of  1972  (PL 

91-604),  the  Endangered  Specc 

Act  of  1973  (PL  93-205),  and ! 
National  Forest  Managementt 

Act  of  1976  (PL  94-588). 
Research  is  needed  in  the 

Northeast  to  develop  compref 

hensive  pest-management 
systems  for  rural  forested  are< 
and  for  urban  and  urban-rurr 

fringe  areas.  Initial  research 
will  determine  the  effects  of 

applications  of  various  pestic( 
so  that  scientists  can  better 

predict  the  requirements  for 

pest  control.  Long-term  rese<i 
will  develop  integrated  pest- 
management  strategies  wherrii 
biological  controls,  such  as 
silvicultural  manipulation, 
will  play  an  increasingly 

important  role. 



91-604  and  PL  92-500 
re  the  Environmental 

ction  Agency  to  examine, 
;,  and  provide  control 
iques  for  nonpoint  source 
tants  resulting  from 

:ry-related  activities, 
irch  is  needed  to  assess  and 
de  means  to  control 
mt  and  sediment  losses 

iated  with  forest-manage- 
and  harvesting  techniques. 
e  Northeast  receives  large 
tities  of  air  pollutants  from 
western  and  eastern  indus- 
Assessment  of  the  effects 

?se  pollutants  on  forests, 
)f  the  effects  of  forests  in 

orating  pollution,  is  a 
le  regional  research  need, 
valuation  of  the  impacts  of 
pollutants  on  urban  areas 

"ticularly  needed, 
ere  is  an  urgent  need  for 
ods  that  will  allow  safe 

)sal  of  sewage  wastes  on 
t  lands.  Research  will 

lasize  determining  the 
:s  of  sewage  disposal  on 
nd  water  — and  how  these 

|s  vary  according  to  physi- 
Kd  climatic  conditions  — 

'stablishing  permissible 
Ipation  levels.  This  research 

^ecially  urgent  in  the  North- 
:)ecause  of  the  large, 
imtrated  population  and 

se  of  environmental  ques- 

tions currently  being  raised  over 

present  disposal  methods. 
The  Endangered  Species  Act  of 

1973  requires  the  maintenance  or 
improvement  of  ecosystems  on 

which  endangered  and  threat- 
ened species  depend.  In  the 

Northeast,  where  man's  influence 
is  well  established,  research  on 

habitat  requirements  for 
endangered  plants  and  animals 
must  begin  immediately.  There 
is  a  particular  need  for  research 

on  the  impact  of  man's  activities 
on  the  habitat  of  nongame 

species. 
Environment  protection  and 

enhancement  goes  beyond 
natural  resources.  The  Northeast 

is  an  area  of  contrasts,  and  rural 

areas  are  characterized  by  sharp 
differences  in  economic  condi- 

tions. Many  northeastern  rural 
residents  live  at  low  income, 

often  poverty,  levels.  Research  is 
needed  on  methods  to  raise  the 

employment  and  income  levels  of 
residents  in  these  areas.  Such 

research  will  assess  manufactur- 

ing opportunities  for  forest 
products,  and  determine 
opportunities  for  generating 
income  from  other  forest-derived 

goods  and  services. 

By  its  very  nature,  harvesting 
trees  is  a  dangerous  occupation. 
While  developing  and  examining 
alternative  harvesting  systems, 
researchers  will  pay  close 
attention  to  developing  safer  and 
better  conditions  for  woods 
workers. 

Utilization  research  seeks  to 

enhance  men's  microenviron- 
ment  by  developing  systems  and 
new  wood  products  to  conserve 

energy,  to  reduce  noise  levels 
and  sound  transmission,  and  to 

make  structures  stronger  and 
more  attractive.  Marketing 

researchers  will  emphasize 

changing  building  codes  and 
standards  so  that  new  products 

and  systems  can  be  used  by 
architects  and  contractors. 

Research  on  urban  forestry 

is  needed  urgently  in  the  North- 
east. Studies  will  help  maximize 

benefits  from  trees  in  urban 

areas,  and  will  determine  the 

impacts  of  urban  environments 
on  adjacent  forested  areas.  Much 

progress  already  has  been  made 
in  this  area,  both  by  individual 
organizations  and  through  joint 

government-private  endeavors. 
The  Northeast  Consortium  for 

Environmental  Forestry  Studies, 

comprising  nine  Northeastern 
universities  and  the  Forest 

Service,  is  an  excellent,  and 

successful,  example  of  such 

cooperation. 



FOREST  RESOURCES  POLICY 

Forest  resources  policy  may 
well  be  the  most  important  area 
for  research  in  the  Northeast;  the 

large  population  with  its  diverse 

pressures  on  forest-land  use  is 
the  key  element  in  shaping 
research  needs.  But  other  charac- 

teristics of  the  Northeast  add  to 

the  complexities  of  policy 
formation.  The  forest  types  are 
diverse  and  the  value  of  non- 
timber  goods  and  services  may 
be  as  high  or  higher  than  that 
of  traditional  timber  products. 
One  characteristic  feature  of  the 

Northeast  Region  is  the  pattern 
of  land  ownership:  a  high 
percentage  of  the  forest  land  is  in 
small  private  tracts.  This  means 

that  regional  forest-land  use  is 
based  on  a  large  array  of  values 
and  objectives  which  are  difficult 
to  ascertain  or  predict.  This 
diversity  offers  an  excellent 

opportunity  for  studying 
management  goals  and  policy 
alternatives  for  both  private 
and  public  lands. 

The  Northeastern  forest  is 

varied  and  constantly  changing, 
so  techniques  for  measuring 
changes  in  land  use  and  why 
these  changes  occur  are  essential. 

A  knowledge  of  why  land  use 
changes  is  particularly  important 
because  it  will  help  resource 
managers  predict  changes  and 

design  programs  to  influence 
change. 

A  second  research  need  is  for 

a  system  to  assess  multiple-use 
values.  This  is  a  significant 

problem  nationally,  and  is 

particularly  important  in  the 
Northeast,  where  uses  other 

than  timber  may  be  the  domi- 
nant influence  on  forest-land 

management.  Research  is  needed 
to  determine  the  amount  each 
forest  user  should  contribute 

to  encourage  production  of  his 
resource  preferences. 

The  large  number  of  small 
ownerships  and  the  myriad 
ownership  objectives  emphasize 
the  need  for  either  a  large  array 

of  management  plans  or  a  system 

to  combine  management  alterna- 
tives to  enable  forest  owners 

to  meet  their  particular  needs  and 
still  provide  multiple  outputs 
from  the  resource  available.  To 

date,  research  has  been  designed 

mainly  to  assess  production  of 
single  outputs. 

Research  on  forest  policy 

must  provide  a  means  of  assess- 
ing owner  objectives  and 

"trade-offs";  that  is,  the  amount 
of  one  kind  of  return  a  forest 

owner  might  be  willing  to  forego 
if  he  receives  another.  An 

important  part  of  this  researc 
will  develop  means  for  evalu; 

ing  a  program's  success. Another  important  need  of 

land  use  policymakers  is  for 
methods  to  evaluate  the  suit- 

ability of  land  for  specified  u 
Research  will  provide  guides 

classifying  forest  land  to  mini 
mize  degradation  from  undef! 
able  uses,  and  will  examine  tit 
methods  of  forest  taxation 

prevalent  in  the  Northeast. 
Research  also  can  assist  im 

making  of  marketing  policy 

decisions  by  assessing  the  im  i 
of  alternative  courses  of  acl 

such  as  the  desirability  of 
international  trade,  on  the 

Region. 
In  summary,  policies  on  fc 

resource  use  must  be  based  o 

understanding  of  the  needs  c 
both  the  urban  dweller  and  I 
rural  landowner.  The  functi( 
research  is  to  continually 

improve  that  understanding 
This  requires  not  only  that 

research  provide  possible 
solutions  to  practitioners,  bt 

that  these  solutions  be  com- 
municated to  the  general  pu: 

in  a  comprehensible  and  usjl 
form. 



EVELOPMENT  OF  NORTHEASTERN 
EGIONAL  RESEARCH  PLAN 

ial  regional  planning 

n  October  1974,  representa- 
;s  of  the  Forestry  Schools  in 
Northeast  and  the  Forest 
vice  asked  the  Northeastern 

;ional  Planning  Committee 

'C)  to  provide  leadership  in 
paring  a  regional  plan  for 
are  forestry  research.  This 

d  for  a  coordinated,  well- 
nned  research  program  had 
n  long  recognized,  and 

)etus  was  given  to  its  develop- 
nt  by  passage  of  the  Forest 
I  Rangeland  Renewable 
;ources  Planning  Act  of  1974. 

~he  RPC  agreed  to  the 
iposal  and  established  the 

rtheastern  Forestry  Commit- 
(NFC)  to  direct  the  planning 
)rt.  Overall  guidance  to  the 
C  was  provided  by  the  two 
estry  representatives  on  the 
C  and  by  the  Northeastern 
resentative  of  the  Association 

Dtate  College  and  University 
estry  Research  Organizations 
>CUFRO).  The  NFC,  in  turn, 
jblished  15  Subcommittees, 

h  representing  a  major 
?arch  program  area  (Table  1). 
h  Subcommittee  was  co- 

ired  by  one  representative 
m  a  university  and  one  from 
Forest  Service, 

t  is  worth  noting  that 
Tibership  on  the  Regional 
)Committees  averaged  about  9 

people;  approximately  one-half 
from  Forestry  Schools,  one-third 
from  Forest  Service  research,  and 

the  remainder  from  other  public 

agencies  and  private  organiza- 
tions or  groups.  Fiowever,  total 

participation  was  much  broader. 
First,  the  Subcommittees 

solicited  comments  and  sugges- 
tions from  many  people  during 

preparation  of  the  reports. 
Second,  the  review  process 

reached  a  broad  cross-section  of 

people  directly  concerned  with 
forestry  research,  including 
administrators,  scientists,  and 
users. 

Subcommittee  reports  describ- 
ing research  needs  in  various 

program  areas  and  providing 
guidance  for  assessing  priorities 
were  printed  in  March  1976.  The 
Forestry  Schools  and  the  Forest 
Service  then  began  drafting  a 

proposed  joint  Northeastern 
Forestry  research  plan.  In  August 
1976,  the  Forestry  Committee, 
the  Forestry  Schools,  and  the 
Forest  Service  met  to  review  the 

proposals  and  to  develop  a 
format  for  the  final  summary 

presentation  to  the  Northeastern 
Regional  Planning  Committee. 
The  15  Subcommittee  reports 

and  the  Summary  report  repre- 
sent considerable  time  and 

expertise,  and  provide  a  most 
valuable  reference  source  for 

research  policymakers  and 

program  planners  in  the 
Northeast. 

National  planning  program  and 

policy  conference 

In  July  1976,  the  Agricultural 
Research  Policy  Advisory 

Committee  (ARPAC),  a  joint 
committee  of  the  United  States 

Department  of  Agriculture 

(USD A)  and  the  National 
Association  of  State  Universities 

and  Land  Grant  Colleges 

(NASULGC),  requested  its 
member  organizations  to  prepare 
a  National  Program  of  Research 
for  Forests  and  Associated 

Rangelands.  The  Renewable 
Natural  Resources  Foundation, 

a  group  of  11  renewable  natural 
resources  professional  and 
scientific  societies,  was  asked 

to  conduct  a  policy  symposium 

on  the  organization,  coordina- 
tion, productivity,  quality,  and 

policy  framework  of  public 
research  on  forests  and  asso- 

ciated rangelands.  This  was  done 

in  May  1977,  and  the  Founda- 
tion's report,  "A  Review  of 

Forest  and  Rangeland  Research 

Policies  in  the  United  States", 
was  issued  in  September  1977;  it 

contained  19  specific  recommen- 
dations on  future  national 

research  policy. 



[Northeastern  regional 
planning  conference 

To  develop  the  content  of  the 
national  program  of  research, 
the  North  Central,  Northeastern, 
Southern,  and  Western  Forestry 
Resources  Research  Planning 
Groups  each  held  a  working 
conference.  At  these  conferences, 
individuals  and  representatives 
Df  organizations  that  use,  or  are 

affected  by,  forest-  and  range- 
land-related  research  results 
were  invited  to  identify  and  set 
priorities  for  research  needs. 

A  total  of  115  organizations 
were  invited  to  attend  the  North- 
sastern  Conference  in  Philadel- 

phia in  July  1977.  About  70 
delegates  from  government, 
professional,  environmental, 
conservation,  industry,  and 
consumer  organizations, 
together  with  many  participants, 
attended  the  conference.  A 

conference  summary  report  was 
prepared  and  distributed  in  the 
Fall  of  1977. 

The  conference  was  organized 
so  that  the  delegates  discussed 
questions  under  15  Subject 
Areas,  which  were  grouped  into 
7  Work  Groups.  The  relationship 

among  the  Regional  Subcommit- 
tee topics.  National  Subject 

Areas,  and  National  Work 
Groups  is  shown  in  Table  1. 

Northeastern  regional  task  forces 

In  December  1977,  seven  task 
forces  made  up  of  roughly  equal 
numbers  of  university  and  Forest 
Service  scientists  met  to  study 

the  results  of  the  Regional 
Conference.  Each  task  force 
covered  the  same  Subject  Areas 
as  a  conference  Work  Group, 
and  consisted  of  six  to  eight 

subject-matter  specialists.  On 
each  task  force,  at  least  one 
member,  and  usually  two  or 
three,  had  taken  part  in  the 

conference  Work  Group  dis- 
cussions. This  earlier  participa- 

tion was  extremely  helpful  in 
identifying  the  intent  of  the 
briefer  problem  statements. 

The  role  of  the  task  forces 

was  to  check  the  Subject  Area 
classification  of  each  problem, 
determine  whether  or  not  the 

stated  problem  was  researchable, 
and  estimate  the  likelihood  of  a 
solution.  The  task  forces  also 
were  asked  to  recommend 

changes  in  the  original  planning 
projections  of  staffing  needs. 
Task  force  members  had  an 

important  role  in  the  planning 
effort,  since  the  content  of  the 
final  regional  plan  largely 
depended  on  their  ability  to 

match  the  users'  concerns  with 
the  doers'  capabilities. 

As  a  result  of  the  users' 
problem  identification,  the  task 

forces'  recommendations,  and 
the  earlier  recommendations  of 
the  15  Subcommittees,  a  number 
of  shifts  were  made  in  the 

existing  projection  of  the 
research  effort  needed  for  each 

Subject  Area.  Overall,  however, 
the  objectives  of  the  current 
research  program  proved  to  be 
in  fairly  close  accord  with  both 
user  and  scientist  estimation  of 
the  needs. 

I The  national  conference 

In  January  1978,  the  Natio 
Conference  on  a  Program  of  - 
Research  for  Forests  and  Asso- 

ciated Rangelands  was  held  in 
Washington,  D.C.,  to  consider 
the  results  of  both  the  sym- 

posium on  research  policy  and 
the  four  Regional  Conferences 
The  100  delegates  included  28 

regional  delegates  — usually  th< 
chairman  — from  each  of  the 
seven  Work  Groups  at  the  fou 
Regional  Conferences.  The  o 
delegates  represented  nation 
organizations  which  had  beei 
selected  to  obtain  a  cross-se 
of  research  users  and  people 
affected  by  the  use  of  resear 
results. 

The  national  task  forces 

In  late  February  1978,  sevd 
national  task  forces  met  in  Si 
Paul,  Minnesota,  to  study  tl 
results  of  the  National  Con-| 
ference.  Their  responsibilitie 
on  the  national  scale  were 

essentially  those  which  the 
regional  task  forces  had  exe^ 
cised  in  December  1977. 

Northeastern  regional  plan 

The  Northeastern  Forestrj 
Planning  Committee  and  the 
administrators  of  the  Regior 
Forestry  Schools  were  askedi 
prepare  the  Northeastern  Pl| 
for  Forestry  Research.  This 
done  by  drawing  on  the  woi^ 
the  15  Subcommittees,  and- 

Regional  and  National  Con- ferences and  task  forces. 

LO 



PRESENT  AND  PROJECTED 
FORESTRY  RESEARCH 

Long-range  planning  of  forestry  research  programs  in  the  Northeast 
has  been  underway  for  a  number  of  years.  In  1974,  the  Forestry 
Schools,  comprising  the  Northeastern  segment  of  ASCUFRO,  and  the 
Forest  Service  began  developing  a  joint  plan  for  forestry  research. 
The  culmination  to  date  of  the  various  planning  efforts  comprises  the 
remainder  of  this  report. 

The  program  is  shown  by  Work  Group  and  Subject  Area;  within 
each  Subject  Area  are  several  broad,  major  problem  statements.  Each 
statement  is  followed  by  one  or  more  numbers  in  parentheses.  These 
numbers  refer  to  the  problems  identified  at  the  Regional  Conference 
and  later  selected  as  researchable  by  the  task  force  members.  A  listing 
of  the  problem  statements  to  which  the  numbers  refer  is  attached  as 

an  Appendix. 
The  number  of  scientist  years  assigned  to  each  Subject  Area  for 

1975,  1980,  and  1985,  is  shown  in  Table  2  and  also  under  each  Work 

Group.  They  indicate  the  amount  of  effort  which  has  been,  and  is 
expected  to  be,  expended  in  each  Subject  Area. 

Since  the  reader  may  be  interested  in  knowing  the  relative  impor- 
tance assigned  to  each  Subject  Area  by  the  delegates  to  the  North- 

eastern Regional  Conference,  and  by  those  attending  the  National 
Conference,  ratings  for  each  Subject  Area  are  shown  in  Table  3.  It  is 
apparent  that  while  there  are  some  similarities  between  the  ratings, 
there  are  also  considerble  differences.  We  believe  that  the  regional 

program  is  responsive  to  the  needs  identified  by  the  regional  delegates 
to  the  extent  that  overriding  constraints  allow. 

11 



n MULTI-RESOURCE  INVENTORY, APPRAISAL,  AND  EVALUATION 

Scientist  Years 

Subject  Area  1975         1980         1985 

1.  Multi -resource  inventory  and  appraisal 

2.  Alternative  uses  of  land 

3.  Multiple-use  potential  and  evaluation 

Total  13  40  44 

1 
20 

21 
0 12 12 

2 8 
11 

II 

Because  of  the  anticipated  increase  in  population  and 

society's  deepening  dependence  on  renewable  natural 
resources,  it  is  essential  that  we  develop  a  greater  knowl- 

edge of  the  multiple-use  potential  of  forest  lands.  Almost 
all  land,  certainly  all  forest  land,  is  capable  of  providing 
more  than  one  product  or  service  at  the  same  time.  The 

challenge  is  to  devise  and  implement  management 

procedures  which  optimize  production  of  a  variety  of 
goods  and  services  from  the  forest  while  meeting  the 
objectives  of  the  landowner  and  maintaining  the  quality 
of  the  resource. 

In  meeting  this  challenge,  we  need  to  develop  methods 
which  meaningfully  weigh  the  costs  and  benefits  of 

different  land  uses,  more  accurately  evaluate  the  multiple- 
use  potentials  of  land,  and  assess  the  quantity  and  value 
of  the  obtainable  goods  and  services. 

12 



Multi-Resource 
Inventory  and 

Appraisal 

<amine  existing  procedures 
where  necessary,  formulate 
procedures  to  effectively 
itory  and  appraise,  at  both 
inal  and  national  levels,  the 

ly  of  all  forest  resources, 

ding  timber,  wildlife,  recrea- 
and  energy  production. 

[,  17,  24,  25,  10,  20,  13,  267, 

23,  18,  6) 

:amine  existing  procedures 
where  necessary,  formulate 
methods  to  inventory  and 
aise  the  demand,  both 

ic  and  private,  for  all  of  the 
Is  and  services  obtainable 

forest  lands.  (113,  7) 

evelop  improved  land  classi- 
on  systems  which  show  the 
ability  of  forest  resources 
the  potential  supply  of 

■i  products,  and  which 
ment  factors  such  as  owner- 
transportation,  soils, 
and  vegetation. 
11,  22,  16,  1,  104) 

Alternative 
Uses  of  Land 

A.  Develop  methods  and  criteria 

to  evaluate  and  compare  alterna- 
tive uses  of  forest  land.  Provide 

decisionmakers  with  a  sound 

basis  for  comparing  market  and 

nonmarket,  or  multiple-use 
potentials  of  forest  lands. 
(67,  618,  824,  874,  56,  62,  115,  52, 
121) 

B.  Determine  and  measure  the 

cause  and  effect  of  land-use 

changes;  emphasize  the  eco- 
nomic impact  and  effect  of 

public  policies  on  land-use 
changes,  especially  on  how 

energy  supply  and  demand 

may  affect  forest-land  use. 
(64,  71,  125) 

C.  Develop  accurate,  compre- 
hensive information  on  the 

management  objectives  of 
private  forest  owners,  with 
emphasis  on  the  owners  of  small 
forest  holdings,  to  identify 
what  they  want  to  obtain  from 
their  forest  properties  and  how 
to  stimulate  their  interest  in 

improving  the  management  of 
their  properties. 
(72,  54,  59,  107,  822,  57) 

D.  Develop  techniques  to  resolve 
problems  in  managing  public 
forest  lands,  especially  as  they 

pertain  to  relationships  between 
public  and  adjacent  private 
lands,  nontimber  values,  and 
methods  for  identifying  and 

evaluating  dominant  uses. 
(51,  20,  21,  23,  70,  102) 

E.  Determine  the  impact  of 

taxation  on  forest-land  tenure 
and  use  in  developing  improved, 

uniform  policies  and  procedures 
for  the  taxation  of  forest  lands 

on  the  basis  of  both  timber  and 
nontimber  values. 

(68,  266,  256,  610) 

Multiple  Use 
Potential  and 
Evaluation 

A.  Establish  goals  and  criteria 
for  the  management  of  forest 
lands  for  multiple  use. 

(823,  3,  852,  830,  58) 

B.  Develop  techniques  to 
measure  the  economic  and 
social  values  and  benefits 

of  the  goods  and  services  obtain- 
able from  forest  lands. 

(105,  122,  109,  257,  265,  814,  124) 

C.  Conduct  economic  analyses 
to  evaluate  the  income  derived 

from  nonfiber  products,  to 
examine  the  advantages  and 

disadvantages  of  managing  for 
single  versus  multiple  products, 

and  to  determine  the  trade-offs 
inherent  in  selecting  a  particular 
land  use. 

(9,  15,  3,  119) 

D.  Develop  systems  to  effec- 
tively plan  and  efficiently 

implement  multiple-use  manage- 
ment on  forest  lands. 

(63,  110,  73,  814,  830) 

13 



nn TIMBER  MANAGEMENT 

Assuredly,  trees  will  grow  without  the  help  of  man. 

But  to  produce  the  variety  of  goods  and  services 
demanded  by  a  growing  and  affluent  population  a 

contemporary  forest  must  be  managed.  We  need  to  learn 
more  about  forest  ecosystems  and  about  the  culture  of 

trees  for  many  uses.  The  purpose  of  timber-management 
research  is  to  find  ways  to  increase  wood  production 
while  allowing  for  the  production  of  other  goods  and 
services,  and  maintaining  the  quality  of  the  environment. 

This  requires  tending  many  species  through  the  entire 

forest-management  cycle— from  seed  production  to 
harvest  and  stand  reestablishment.  Timber-management 
research  also  includes  developing  genetically  superior 
stock,  evaluating  the  products  and  related  benefits 
expected  from  genetic  improvement  and  various  forest 
cultural  practices,  and  determining  the  cost  of  these 
products  and  benefits. 

Scientist  Years 

Subject  Area  1975         1980         1985 

4.  Biology,  culture,  and  management  of  forests 
and  timber-related  crops 

5.  Genetics  and  breeding  of  forest  trees 

6.  Economics  of  timber  production 

Total  51  60  67 

9 42 
43 

9 11 
16 

3 7 8 

14 



ilogVi  Culture,  and 

  1  Management  of 

^     Forests  and 

-,  b    Timber-Related 
  'Crops 

develop  improved  methods 
lassifying  land  productivity 
of  predicting  and  measuring 
growth  of  trees  and  stands 
er  various  management 
mes  and  natural  conditions. 

.,  254,  655,  151,  165,  175,  251, 

706,  103) 

)evelop  improved  techniques 

reproducing  trees  and 
uncrating  forest  stands. 
;,  166,  167,  191,  217) 

nvestigate  and  recommend 
rnative  methods  of  managing 
ids  to  produce  a  variety  of 
ber  and  nontimber  benefits. 

\,  180,  188,  69,  179,  158,  170, 

,  162) 

Genetics  and 

Breeding  of 
Forest  Trees 

A.  Analyze  the  benefits  and  costs 

of  conducting  programs  in  tree 
genetics  to  obtain  specific  genetic 
objectives  and  of  integrating  the 
results  of  such  programs  into 

forest-management  programs. 
(201,  209,  222) 

B.  Carry  out  breeding  programs 

to  adapt  species  to  meet  defined 
needs,  and  develop  techniques  to 
evaluate  the  success  of  such 

programs  early  in  their  life. 
(761,  216,  218,  208,  214,  220,  206, 
221,  212,  215,  211,  207,  213,  808) 

Economics 
of  Timber 
Production 

A.  Analyze  the  costs  and  benefits 

associated  with  various  forest- 
management  activities,  or  groups 

of  activities,  and  identify  alterna- 
tive courses  of  action  to  meet 

identified  objectives. 

(153,  252,  273,  274,  272) 

B.  Develop  information  on  the 
effects  of  different  forms  and 

levels  of  taxation,  zoning,  and 

price  structure  on  the  manage- 
ment of  forest  land,  particularly 

on  small  ownerships. 

(123,  271,  174,  263) 

15 
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FOREST  PROTECTION 

The  reduction  of  economic  loss  from  insects,  disease 

fire  can  effectively  and  dramatically  increase  the  quan 
and  quality  of  the  goods  and  services  available  from  tl 
forest.  A  substantial  research  effort  must  be  directed 

toward  developing  highly  selective  biological  controls 
pesticides,  and  behavioral  chemicals  which  are  effectivi 

against  specific  insects,  yet  which  can  be  used  safely  if" 
both  rural  and  urban  environments.  A  parallel  progra  ( 
of  research  is  aimed  at  reducing  disease  and  decay  throa 
improved  silvicultural  practices  which  would  minimiz 

the  possibility  of  attack  through  selection  of  resistant  t^ 
varieties,  by  means  of  biologic  controls,  and,  particuk : 

in  plantations  and  nurseries,  through  the  judicious  use ' 
pesticides.  Both  insect  and  disease  research  programs  v. 

emphasize  prevention  as  well  as  control.  \ 
Insect  and  disease  control  techniques  are  rapidly  shif  r 

to  a  management  approach  wherein  ecologic  and 

economic  analyses  identify  the  combinations  of  cultur;? 

biological,  and  chemical  measures  that  are  most  effect ' 
against  a  group  of  related  pests.  As  forest  managemer 
becomes  more  intensive,  a  greater  research  effort  will  : 

concentrated  on  controlling  insects  and  disease  in  you' 
stands,  plantations,  and  nurseries.  A  substantial  resea  <: 

program  will  be  needed  to  solve  pest  problems  associtt' 
with  trees  growing  in  the  numerous  urban  areas  in  tht 
Northeast. 

Little  forest  fire  research  is  conducted  within  the  Re;; 

and  these  needs  are  met  by  research  programs  in  adja : 

states.  Such  research  will  emphasize  identifying  morei 
efficient  techniques  to  detect  and  suppress  wild  fires, 
reducing  fire  hazard  by  destroying  forest  fuels,  and 

developing  a  better  understanding  of  the  impact  of  | 
prescribed  and  wild  fires  on  the  environment.  : 

16 



Scientist  Years 

>ject  Area 1975 1980 1985 

lontrol  of  insects affect ing  forests 28 27 
26 

lontrol  of  disease, parasites,  nematodes 9 
10 

11 

'revention  and  control of  forest 

nd  range  fires 0 1 1 

Total 
37 38 38 

H 
Control  of  Insects 

Affecting 
Forests 

Conduct  impact  analyses  to 
;elop  usable  systems  for 
lecting,  monitoring,  and 

'luating  insect-caused  losses, 
I  for  monitoring  outbreaks  for 

pining  and  control. 
2,  313,  320,  321) 

Develop  effective  methods  for 

jtrolling  major  forest  pests 
ough  management  practices 

jch  are  both  environmentally 

■;  economically  acceptable. 
■^,  204,  301,  302,  315,  317,  318, 
i:  323,  324,  322,  308,  314,  330, "i 

dentify  factors  which  pre- 
;  ose  specific  hardwood  and 

'wood  species  to  insect  attack, 
1  develop  management 
vtices  which  will  reduce  or 
''ent  attack. 

; ,  204,  301,  317,  318,  319,  324) 

Control  of  Diseases, 

Parasites,  and 
Nematodes 

Affecting  Forests 

A.  Conduct  impact  analyses  to 
develop  usable  systems  for 
detecting,  monitoring,  and 

evaluating  disease-caused  losses, 
and  for  monitoring  outbreaks  for 

planning  and  control. 
(355,  357,  369) 

B.  Develop  effective  methods  for 

controlling  the  major  forest-tree 
diseases  through  management 

practices  which  are  environ- 
mentally and  economically 

acceptable. 
(371,  368,  385,  353,  380,  919,  374, 
351,  375,  370,  373,  366,  372,  362, 
384,  379) 

C.  Identify  factors  which  pre- 
dispose specific  hardwood  and 

softwood  species  to  disease,  and 
develop  management  practices 
which  will  reduce  or  prevent 
attack. 

(378,  377,  704,  705,  702,  701) 

Prevention 

and  Control 
of  Forest  and 

Range  Fires 

A.  Conduct  impact  analyses  to 

develop  usable  systems  for 
detecting,  monitoring,  and 

evaluating  fire-caused  losses, 
and  for  monitoring  outbreaks  for 

planning  and  control. 
(421,  417,  414,  422,  423,  416,  402) 

B.  Develop  techniques  to  prevent 

or  rapidly  control  wildfires  in  the 
Northeast. 

(401,  403,  419,  406,  412,  413) 
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nw HARVESTING,  PROCESSING,  AND 
LL   \7     MARKETING  OF  WOOD  PRODUCTS 

One  way  to  extend  the  Nation's  wood  supply  quickly, 
particularly  its  supply  of  hardwoods,  is  to  learn  how  to 
use  wood  more  efficiently.  Ongoing  research  toward  this 

objective  ranges  from  developing  better,  more  waste-free 
harvesting  systems  to  finding  new  ways  to  protect  wood 
in  use.  Studies  on  the  economics  of  wood  processing 

provide  useful  information  for  forest  landowners,  loggers, 

and  wood-using  firms.  Other  work  ranges  from  basic 
research  on  wood  properties  to  practical  improvements 
in  manufacturing  techniques.  Emphasis  will  be  placed  on 
learning  how  to  use  currently  unused  wood  materials  by 
converting  forest  and  mill  residues  into  marketable 

products. 

Scientist  Years 

Subject  Area                                                                1975  1980  1985 

10.  Harvesting  and  forest  engineering  systems        4  6  7 

11.  Properties,  processing,  and  protection              29  33  33 

12.  Economics  and  marketing  of  wood  products  23  21  20 

Total                                                                        56  60  60 
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Harvesting 
and  Forest 

Engineering 

Systems 

develop  equipment  which  is 
e  energy  efficient  and  better 
2d  for  use  in  a  variety  of 
st  stands,  soils,  slopes,  and 

ile  environments  than  equip- 
it  now  in  use. 

;,  458,  457,  469,  456) 

)evelop  alternative  harvest- 
and  reforestation  systems 
able  for  use  in  various  types 
Drests,  including  small 
)dlots  and  plantations. 

>,  451,  261,  471,  466,  453,  470) 

develop  alternative  forest 
i  and  transportation  systems 
ch  are  more  economical  than 

>e  now  in  use,  while  being 
ironmentally  acceptable. 
I,  467,  717) 

Properties^ 
Processing, 

and  Protection 
of  Wood 

A.  Develop  a  better  under- 
standing of  the  mechanical, 

chemical,  and  structural  prop-' erties  of  wood  so  that  it  can  be 

processed  and  used  more 
efficientlly,  and  its  service  life 
increased. 

(329,  381,  516) 

B.  Apply  improved  fundamental 
knowledge  in  designing  buildings 
which  are  more  energy  efficient 
than  those  now  in  use;  employ 
both  traditional  lumber  and  new 

composite  materials  made  from 
presently  unusable  wood 
residues. 

(517,  551,  510,  508) 

C.  Develop  and  apply  improved 

technology  to  the  use  of  hard- 
woods, imported  species,  and 

whole-tree  chips. 
(514,  513,  507,  509) 

D.  Develop  processing  systems 
which  maximize  the  quantity 

and  quality  of  products  obtained 
from  logs,  particularly  in  mills 
handling  a  mixture  of  species. 

(186,  512,  518,  501,  515) 

E.  Evaluate  the  economic 

feasibility  of  using  forest  bio- 
mass  as  a  source  of  energy. 

(505,  511) 

Economics  and 
Marketing  of 

Wood  Products 

A.  Analyze  and  present  alterna- 
tive ways  of  utilizing  techno- 

logical advances  in  harvesting, 

engineering,  and  measurement 

systems  appropriate  to  forest 
industries  to  improve  rural 

development  and  employment. 
(461,  464,  562) 

B.  Examine  the  economic  effects 

of  plant  size,  investment  oppor- 

tunity, and  markets  on  the  utili- 
zation of  small  and  low-grade 

hardwoods  and  of  forest  and  mill 
residues. 

(276,  553,  566,  253,  565) 

C.  Develop  realistic  methods  for 
forecasting  timber  supply  by 

species  groups,  and  the  influence 
of  government  regulations  and 
economic  conditions  on  this 
supply. 

(277,  560,  262) 
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w FOREST  WATERSHEDS,  SOILS, 
AND  POLLUTION 

In  the  Northeast,  27  percent  of  the  Nation's  population 
share  6  percent  of  the  U.S.  land  area  with  a  forest  which 

occupies  two  out  of  every  three  acres.  Under  these 
conditions,  there  is  heavy  pressure  on  the  forest  manager 

to  provide  high-quality  municipal  water  supplies, 
recreation  opportunities,  and  many  other  forest-based 
goods  and  services.  Yet  this  forest  is  continually  threat- 

ened by  manmade  pollutants  or  with  outright  destruction 

through  urbanization. 
For  example,  the  use  of  more  intensive  extraction 

processes  for  coal  and  the  increasing  use  of  forest  land 

for  disposal  of  municipal  wastes  complicate  forest 

management.  Even  while  generating  resource  manage- 
ment problems,  the  affluent  society  steadily  becomes 

more  insistent  on  enjoying  a  quality  environment  where 

esthetic  and  cultural  concerns  assume  an  increasingly 
important  role.  In  the  Northeast,  therefore,  researchers 

must  provide  resource  managers  with  the  knowledge  and 
technology  essential  to  maintain  the  quality  and  quantity 
of  water,  safeguard  soil  productivity,  and  minimize  the 
effects  of  pollution. 

Scientist  Years 

Subject  Area                                                                1975  1980  1985 

13.  Watershed  protection  and  management           12  14  22 

14.  Soil,  plant,  water,  and  nutrient  relationships     6  10  12 

15.  Alleviation  of  soil,  water,  and  air  pollution       6  7  10 

Total                                                                       24  31  44 
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Watershed 
Protection  and 

Management 

Develop  the  knowledge 
Jed  to  adequately  manage 
protect  forested  watersheds 

hat  they  can  supply  high- 
lity  water,  and  to  enhance  the 
lity  of  water  in  rivers  and 
ams. 

\,  607,  609,  615,  608,  708) 

)evelop  and  apply  improved 
lagement  techniques  which 

ensure  that  high-quality 
er  can  be  obtained  from 

isted  watersheds  subjected  to 

ace  mining,  erosion,  sedi- 
itation,  and  thermal  pollu- 
.  associated  with  road 

ding  and  logging,  urbaniza- 
.,  and  recreational  activities. 

I,  619,  605,  616,  715,  711,  608) 

Soil,  Plant, 
Water  and 
Nutrient 
Relationships 

A.  Examine  and  propose 
methods  for  solving  problems 
associated  with  the  short-  and 

long-term  effects  of  intensive 
forest  management  on  nutrient 

cycling,  site  productivity,  soil 
compaction,  and  water  pollution. 
(178,  656,  657,  661,  662,  660,  653, 
659,  184,  663,  21) 

B.  Determine  the  effects  of 

spreading  municipal  wastes  on 
forested  land,  with  particular 
emphasis  on  the  fate  of  heavy 
metals  and  other  toxic  materials 

in  the  applied  waste,  on  short- 
and  long-term  nutrient  cycling, 
and  on  surface  and  groundwater 

pollution. 
(651,  652,  658,  611,  189,  917) 

Alleviation  of 

Soil,  Water,  and 
Air  Pollution 

A.  Determine  the  long-term 
effects  of  air  pollutants,  par- 

ticularly acid  rain,  on  the  forest 
ecosystem;  develop  trees  which 
resist  pollutants,  and  identify  the 
extent  to  which  trees  reduce 

pollutants  and  noise  levels  in 
urban  areas. 

(703,  918,  182) 

B.  Develop  improved  manage- 
ment techniques  which  will 

minimize  concentrations  of 

pollutants  resulting  from 

logging,  fertilization,  and burning. 

(176,  714,  710,  707,  716) 

21 



wn FOREST  RANGE,  NX^LDLIFE,  AND 
W   iA  FISHERIES  HABITAT  DEVELOPMENT 

Though  researchers  have  developed  many  management 

practices  for  improving  the  habitats  of  various  species 
of  wildlife  and  fish,  many  questions  remain  unanswered. 
A  substantial  effort  is  needed  to  determine  how  changes 

in  vegetation  affect  wildlife  and  fish  populations,  and 

to  develop  ways  of  predicting  changes  in  plant  communi- 
ties following  specific  events.  To  meet  the  needs  of  the 

residents  of  the  Northeast,  be  they  fish,  fowl,  human, 
or  other  animal,  the  research  program  will  include  work 
on  game  and  nongame  species  habitats  in  both  rural  and 
urban  areas. 

Range  or  pasture  research  in  the  Northeast  is  generally 
carried  on  outside  the  forestry  program.  The  Region  also 
draws  heavily  on  pertinent  research  results  obtained 
elsewhere  in  the  United  States. 

Scientist  Years 

Subject  Area  1975  1980  1985 

16.  Management  of  the  range  resource  0  0  0 

17.  Wildlife  and  fish  habitat  28  30  44 

Total                                                     ~  28  30  44 
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Management 
of  Range 
Resources 

.  Identify  the  costs  and  benefits, 
Dth  in  financial  terms  and  in 

rms  of  other  forest-related 

3portunities  foregone,  of 

•azing  cattle  on  forest  land. 

■58,  764,  756,  765,  753,  760,  755, 
32,  759) 

.  Examine  the  effects  of  grazing 
n  forest  sites,  and  identify 

ssirable  management  tech- 
iques. 

'57,  753,  755) 

Wildlife  and 

Fish  Habitat 

A.  Examine  the  effects  of  varipus 

forest-land  management  activi- 
ties on  wildlife  and  fish  habitats 

so  that  management  processes 
which  will  attain  objectives  for 
both  wildlife  and  nonwildlife  can 
be  identified. 

(185,  161,  164,  816,  821,  817,  836, 
183,  815,  819,  839,  837,  838,  825, 
831,  829,  826,  807,  809,  818,  803, 
328) 

B.  Examine  the  effect  of  urban 

development  on  wildlife  and  fish 
habitats  and  suggest  alternative 
ways  in  which  these  habitats  can 
be  safeguarded  or  enhanced. 

(833,  842,  835) 

C.  Examine  the  costs  and 

benefits  of  maintaining  wildlife 
and  fish  habitats,  and  how  these 

are  viewed  by  the  public. 

(827,  806,  840,  192,  832,  834,  841) 



'Vl^TTTT  FOREST  RECREATION  AND W  11 11  ENVIRONMENTAL  VALUES 

The  presence  of  a  great  many  people  in  the  land  area 
of  the  Northeast  Region  places  great  pressure  on  the 

managers  of  public  lands  to  provide  outdoor  recreation 
opportunities  and  to  maintain  or  improve  amenity  values. 
This  pressure  will  continue  to  increase  as  the  population 
becomes  larger  and  the  amount  of  leisure  time  available 
to  individuals  increases.  At  the  same  time,  the  public 
forest  lands  will  be  called  on  to  produce  more  commodity 

products  in  addition  to  a  greater  diversity  of  non- 
commodity  services.  There  is  a  need  for  research  which 
will  give  managers  the  opportunity  to  choose  alternative 
ways  of  increasing  the  availability  of  outdoor  recreation 

to  all  segments  of  society  in  the  Northeast.  It  is  doubtful 
that  the  relatively  small  acreage  of  public  land  will  be 
able  to  accommodate  the  anticipated  recreation  needs. 

Therefore,  it  is  essential  that  particular  attention  be  given 
to  examining  the  role  of  private  forest  lands  in  providing 

public  recreation  opportunities. 
Many  of  the  people  in  the  Northeast  live,  work,  and 

spend  much  of  their  leisure  time  in  a  metropolitan 
environment.  Much  needs  to  be  learned  about  how  groups 
of  trees  or  individual  trees  can  be  used  to  enhance  the 
environment  in  and  around  urban  centers. 

Scientist  Years 

Subject  Area  1975         1980         1985 

18.  Outdoor  recreation  12  16  37 

19.  Rural  and  urban  environmental 
enhancement  5  7  26 

Total  17  23  63 
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Outdoor 
Recreation 

A.  Investigate,  identify,  and 
measure  the  economic,  social, 
and  esthetic  benefits  available 

from  a  variety  of  outdoor  rec- 
reation opportunities,  and  the 

cost  of  providing  these  benefits. 
(868,  881,  870,  878,  867,  859) 

B.  Determine  methods  for 

providing  increased  opportun- 
ities for  recreation  to  all  seg- 

!,ments  of  society,  including  the 
[handicapped. 
(851) 

C.  Investigate  and  determine  the 
factors  which  encourage  or 
discourage  the  development  of 

opportunities  for  public  recrea- 
tion on  private  land. 

(820,  865) 

D.  Develop  methods  of  accu- 
rately predicting  recreation 

demands  relative  to  changes  in 

the  age  structure  of  the  popula- 
tion and  energy  considerations. 

(871,  872,  887) 

E.  Develop  recommendations  on 

managing  the  forest  resource  to 
increase  the  available  supply  of 

recreation  opportunities,  to 

prevent  deterioration  of  the 
resource,  and  to  ensure  the 

compatibility  of  complementary 
resource  uses. 

(890,  864,  861,  884,  883,  869,  889, 
860) 

Rural  and 

Urban 
Environmental 
Enhancement 

A.  Determine  the  economic, 

social,  and  pyschological 
benefits  which  accrue  both  to 

society  and  to  individuals  in 
improving  the  environmental 
quality  of  both  urban  and  rural 
areas. 

(916,  923,  712,  713) 

B.  Develop  alternative  methods 
for  improving  the  quality  of  bot 
rural  and  urban  environments, 

and  for  making  such  improve- 
ments available  to  all  members 

of  society. 

(927,  926,  928,  930,  929,  920,  12C 



IMPLEMENTING  THE  PLAN 

Full  implementation  of  the 

plan  is  contingent  upon  future 

funding,  and  on  shifting  em- 
phasis within  current  funding 

and  staffing  constraints.  Also, 
some  current  research  efforts 

must  be  brought  to  a  logical 
conclusion.  In  a  given  year, 
15  to  20  percent  of  the  individual 
research  studies  in  progress  are 
revised  or  terminated,  and  new 

ones  begun.  In  planning  new 
studies,  ASCUFRO  and  Forest 
Service  scientists  and  research 

administrators  will  use  this  plan 
as  one  guide  in  redirecting 

existing  programs  and  in  de- 
veloping new  ones. 

A  planning  process  must  give 
direction,  but  it  must  also  be 

flexible  and  provide  for  response 
to  changing  needs.  This  plan 
represents  our  best  efforts  to 
organize  the  research  resources 
available  to  solve  the  problems 
which  researchers  and  the  users 

of  research  results  agree  are 
currently  most  pressing.  There 
has  long  been  interaction 

between  researchers  and  prac- 
titioners, most  of  it  on  a  less 

formal  level  than  occurred 

during  the  preparation  of  this 
plan.  Passage  of  the  Forest  and 

Rangeland  Renewable  Resources 

Planning  Act  of  1974  made 
such  interaction  mandatory  for 
the  Forest  Service,  and  desirable 
for  the  members  of  ASCUFRO. 

Development  of  a  joint 

university-Forest  Service  pro- 
gram of  research  in  conjunction 

with  potential  users  of  the 

research  results  not  only  main- 
tains a  continuing  dialogue 

between  the  partners  but 

provides  an  impetus  to  review 

the  relevance  of  all  forestry- 
related  research  on  a  regular 
schedule.  Just  as  forestry  in 
the  Northeast  is  dynamic,  so  this 
plan  must  be  constantly,  but 

purposefully,  adjusted  to  reflect 
changes  in  resources,  available 
personnel,  economic  conditions, 
and  political  situations.  For  this 
document  to  be  useful  there  can 

be  no  final  report,  only  the 
current  version. 
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APPENDIX 



Among  the  responsibilities 
given  to  the  regional  Task  Forces 
were  identifying  those  problems 
emanating  from  the  Regional 
Conference  that  were  research- 
able  and  indicating  the  level  of 
research  effort  needed  on  each 
of  these. 

Most  of  the  Task  Force 
members  had  worked  with  one 

or   more   of   the   Regional   Sub- 
committees, participated  in  the 

Regional  Conference,  or  both. 
Thus  they  were  able  to  bring 
considerable  technical  expertise 
and  knowledge  of  the  process  to 
bear  on  the  exercise. 

The  researchable  problems  are 
listed  by  Subject  Area  within 
each  Work  Group.  Within  each 
Subject  Area,  the  problems  are 
grouped  as  follows: 
•  Problems  on  which  the  current 
research  effort  should  be 
increased. 
•  Those  on  which  the  research 
effort  should  be  maintained  at  its 

present  level. 
•  Those  on  which  the  research 
effort  should  be  reduced  below 

the  current  Igvel. 
The  problem  number  assigned 

during  the  Regional  Conference 
is  shown  in  front  of  each  prob- 

lem statement.  In  a  few  cases, 
the  original  wording  of  the 
problem  has  been  changed 
slightly  to  clarify  the  meaning. 
Such  changes  have  been  kept  to  a 
minimum  to  adhere  as  closely  as 
possible  to  the  intent  of  the 
original  statement. 

Multi-Resoura 
Inventory  and 

Appraisal 

Increase 

Current  Level! 
of  Effort 

4     Develop  more  frequent, 

detailed,  and  localized 

forest-resource  data 
available  to  political, 
economic,  and  social 
planners  and  developers  a 
a  local  level. 

6     Develop  new  and  more 

effective  inventory  pro- 
cedures to  clarify  use 

capabilities  of  forest 

land,  based  on  an  under- 
standing of  physical 

relationships  among  uses. 

11     Develop  a  more  compre- 

hensive forest-land  inven- 
tory which  accurately 

reflects  current  land  use. 

17  Determine  the  energy 

production  potential, 
integrated  with  other 
product  management. 

18  Develop  and  integrate 

forest-inventory  processe 
with  other  land-use  inver 
tories  to  improve  nationc 

state,  and  local  land-use 
planning  capabilities. 

19  Define  commercial  forest 
land  so  that  inventory  da 
show  actual  timber  ava ability. 



24  Develop  inventor]/  tech- 
niques for  nontimber 

resources  of  the  forest. 

25  Develop  efficient  sampling 
techniques  for  measuring 
the  biomass  of  forest 
vegetation. 

Continue  at 
Current  Level 
of  Effort 

10     Standard  units  of  measure 
for  various  quanitifiable 
resources. 

13     Determine  relevance  of 

information  about  pro- 
duction in  terms  of  bio- 

mass to  management 
decisions,  planning,  and 
public  policy  formation. 

20  Develop  a  system  of 
integrated  computer 
storage  and  inventory 
data  retrieval. 

21  Improve  forest  soil  and 
site  survey,  classification, 
and  interpretation  for 

multiple-use  management. 

104     Develop  art  ecological 
land  classification  system 
appropriate  for  inventory, 
appraisal,  and  evaluation. 

113     Develop  a  method  to 
determine  present  demand 
for  forest  resources. 

267     Develop  a  realistic  regional 
and  national  economic 

supply  schedule. 

460     Are  present  timber 
inventory  and  harvest  data 
adequate  and  available  to 

all  parties? 

Reduce 

Current  Level 
of  Effort 

2      Develop  criteria  and 

tecnhiques  for  identifica- 
tion of  roadless  areas  for 

Northeastern  forests. 

7     Develop  more  efficient 
inventories  of  production 
possibilities  and  trends  by 

aggregating  the  actions 
and  plans  of  many  operat- 

ing units. 
16     Develop  data  on  utiliza- 

tion and  drain  from  the 

private  nonindustrial 
sector. 

22  Develop  a  vegetation 
classification  system  to 
serve  needs  of  timber 
wildlife,  endangered 
species,  and  other  forest 
resources. 

23  Evaluate  the  efficiency  of 

forest-resources  sampling 
techniques  for  inventories. 

Alternative 

Uses  of  Land 

Increase 

Current  Level 
of  Effort 

54     Conduct  a  comprehensive 
land-ownership  inventory 

which  recognizes  current 
use  and  realistic  options 

open  to  the  present  owner. 

59     Monitor  forest-land  price 
changes  by  state  and 
smaller  regions  with 

studies  of  landowner 

aspirations. 

64     Determine  the  economic 

impact  (including  social 
costs)  of  inefficient  land 

use  and  land-use  con- 
version. 

67     Develop  procedures  for 

assessing  social  costs  and 
returns  from  alternative, 
noncomplemeritary  uses 

of  forest  land. 
71  Analyze  forest  land-use 

regulations,  policies,  and 
institutional  processes 

which  affect  land-use 
changes  and  decisions. 

72  Study  means  that  will 
help  make  small  forest 
holdings  viable  operating 
units  (multiple  use). 
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107     Investigate  means  of 
interesting,  stimulating, 
and  encouraging  small 
forest  owners  to  make 
available  or  share  forest 

resources  with  the  wood- 
using  industry  and  general 

public. 

125     Evaluate  the  impact  of 
current  energy  demands  on 

forest  land-use  patterns. 

Continue  at 
Current  Level 
of  Effort 

Develop  a  system  of 
integrated  computer 
storage  and  inventory  data 
retrieval. 

Improve  forest  soil  and  site 
survey,  classification,  and 

interpretation  for  multiple- 
use  management. 

Investigate  the  irripact  of 
private  development  and 

land-use  patterns  within 
and  adjacent  to  National 
Forests  in  the  Northeast. 

Develop  a  knowledge  and 
understanding  of  the  small 

forest  owner's  interests, 
intentions,  and  purposes 
concerning  his  forest 
holdings. 

Study  impacts  of  and 
possible  solutions  to  taxes 

(inheritance,  capital  gains, 
property)  on  small  and 
large  landowners. 

121     Develop  methods  for  52 
defining  and  incorporating 
flexibility  into  plans  so 
that  it  may  become  a 

major  basis  for  choice. 

256     Uniform  policies  and 

techniques  for  forest-land 
taxation  are  needed.  56 

266  Recognition  and  incor- 
poration of  nontimber 

values  in  tax  laws. 

618     Determine  how  much 
wilderness  area  we  can 

afford. 
822     Alternative  incentives 

for  retention  of  forest 

holdings  by  private  land- 
owners. 

824     Criteria  for  designation 

of  unique  natural  forests 
and  other  vegetation 
communities. 

874     Develop  techniques  to 
reconcile  conflicts  among 

competing  land  and  water 

uses,  particularly  in  areas 
lacking  land-use  planning 

programs  and  controls. 

62 

70 

102 

115 

Reduce 

Current  Level         610 
of  Effort 

23  Evaluate  the  efficiency  of 

forest-resources  sampling 
techniques  for  inventories. 

Evaluate  the  protection 
and  enhancement  of 

natural  amenity  and 
environmental  values  as  a 

recognized  land-use 
category  in  National 
Forest  planning. 

Develop  a  method  of 

identifying  mutually 
exclusive  uses  and/or 

complementary  uses  of 

forest  lands. 

Investigate  the  practical 
and  political  significance 

of  split  between  those  whih 

wish  to  preserve  an  un- 
disturbed forest  and  thosei 

who  wish  to  conserve  it  foe 
active  use. 

Identification  of  dominan 
uses  for  forest  lands, 

especially  public  lands. 

Investigate  better  method:^] 

of  providing  benefits  fromi 
public  lands  that  cannot  hi 

supplied  by  private  land. 

Develop  systems  for 

applying  our  best  knowl-l edge  to  planning  for  the 
use  of  basic  areas  of  land, 
such  as  operating  or 

planning  units. 

Impact  of  land-taxation 
policies  on  maintaining 

forest  lands  in  areas  undil 
pressure  for  development 



Multiple  Use 
Potential  and 
Evaluation 

Increase 
Current  Level 
of  Effort 

Develop  processes  to 
enable  the  costs  and 

benefits  of  forestry  opera- 
tions to  be  adequately 

represented  in  the  eco- 
nomic and/or  political 

system  of  decisionmaking. 

Determine  the  economics 

of  scale  for  each  forest  use 

as  a  basis  for  public  assis- 
tance and  regulation 

policy. 

Develop  integrated 
management  systems  for 

medium-size  land  holdings. 

Establish  criteria  for 

making  long-range  owner- 
ship decisions  on  unique 

natural  areas. 

Continue  at 
Current  Level 
of  Effort 

Develop  new  criteria  for 
evaluating  roadless  areas 
in  the  populous  East. 

Develop  methods  of 
including  measures  of  the 
effort  expended  in  forestry 
and  resulting  figures  of 
merit  into  the  economic 

and/ or  political  system 
for  making  decisions  on 
how  to  use  scarce  re- 
sources. 

105     Develop  techniques  for 
quantification  of  intangible 
benefits,  such  as  asthetics, 
to  measure  impacts  on 
alternative  courses  of 
action. 

109  Investigate  the  personal 

and  social  preferences  for- 
product  and  service  mixes 
which  are  physically 

possible  in  specific  in- 
stances. 

110  Develop  a  planning 

process  to  permit  intelli- 
gent trade-offs  between 

alternative  management 

programs. 
119     Investigate  the  extent  to 

which  selected  lands  could 

be  used  for  single-use 

purposes  within  a  mul- 
tiple-use framework. 

122     Develop  adequate  social 
and  economic  measures  of 

niarkets  for  multiple-use 
products  of  forest  land. 

124     Investigate  nonfiber 

income  generation  possi- 
bilities from  woodland. 

257     Methods  to  effectively 

compare  nonmonetary 
social  benefits  of  land 
under  timber  management 
vs.  land  in  wilderness. 

814     Economics  of  managing 

forest  land  for  fiber,  wild- 
life and  recreation. 

830     Evaluate  multiple-use 
concepts  regarding  wildlife 

and  forests. 

852     In  developing  criteria  to 

determine  land  use,  recrea- 
tion and  environmental 

values  are  given  less 

priority  than  other  uses. 

How  can  this  be  pre- 
vented? 

Reduce 

Current  Level 

of  Effort 

73     Investigate  the  feasibility 

of  secondary  land  uses 
such  as  wildlife  food  and 
cover  and  recreation  on 

utility  rights-of-way. 

265     Economics  of  nonwood- 
producing  values. 
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Biology,  Culture,  and 

^^    I   Management  of 
/^  I        Forests  and 

IS      Timber-Related 
Crops 

Increase 

Current  Level 
of  Effort 

Continue  at 

Current  Level 

of  Effort 

Develop  a  usable  site 
classification  system 
using  plants,  land  form, 
and  soil  type. 

Biology,  culture,  and 
management  of  Atlantic 
white  cedar. 

Stimulation  of  flowering 
in  young  trees. 

Improve  site-index  curves 
and  accompanying  yield 
tables  for  important  tree 

species. 

Information  on  effects  of 
acid  rain  on  soil  micro- 

flora. 

69     Investigate  how  to  main- 
tain fiber  production  on 

high-quality  forest  sites 
without  destroying  or 

depleting  other  values. 

103     Develop  methods  of 
measuring  and  analyzing 

vegetative  diversity. 

151     Develop  yield  tables  or 

growth  simulators  to 
facilitate  management 

plan,  and  economic  analy- 
sis to  guide  investment 

analysis. 

158     Volume  yields  from  whole- 
tree  chipping. 

162  Use  of  herbicides  for 

integrated  timber-stand 
improvement  and  wildlife- 
habitat  management. 

163  Impacts  of  logging  and 
related  management 

practices  on  the  nontimber 
values  of  forests. 

165  Ecological  productivity, 
diversity,  and  stability  of 

managed  vs.  unmanaged 

forest  lands. 

166  Oak  regeneration  tech- 
niques. 

167  Natural  regeneration  of 
hardwoods  by  site,  using 
selective  cutting. 

168     Selective  regeneration  of 
desirable  hardwood 

species. 
170     Multidiscipline  studies 

of  timber-stand  improve- 
ment vs.  wilderness. 

175     Develop  a  site  classifica- 
tion system  and  data 

regarding  managed  re- 
sponses by  site. 

177     Precommercial  thinning 
in  natural  stands  to  contrd 

species  and  stocking. 

179  Develop  management 
techniques  to  produce more  energy.  j 

180  Defi  ne  forest-man  age  men,' 

systems  for  small  forest- land  owners. 

188     Determine  methods  to 

manage  timber  stands  to 
produce  noncommodity 
benefits. 

251      Yield  tables  and  growth 
simulators  are  needed  to 

facilitate  management 

planning  and  economic 
analysis,  and  to  guide 
investment  analysis. 

454     Need  for  results  of  clear- 
cutting  established  on  a 

firm  scientific  basis. 



Genetics  and 

Breeding  of 
Forest  Trees 

Increase 

Current  Level 
of  Effort 

Economic  analyses  and 
evaluations  of  genetic 
programs  to  guide  research 

and  operational  invest- 
ments. 

Need  for  hardwood  tree- 
improvement  research  in 
context  of  silvicultural 

practices  under  which  it 
will  be  used. 

a Continue  at 

Current  Level 
of  Effort 

Develop  walnut  strains 

and  hybrids  adapted  to 
Northeast. 

Nursery  stock  improve- 
ments of  butternut. 

Improved  species  and 
hybrids  for  disturbed 

areas  and  low-quality 
sites. 

'     Genetic  implications  of 
single-tree  management. 

Genetic  selection  of 
superior  Christmas  trees. 

212     Genetic  selection  and 

improvement  of  superior 

trees  in  fast-growing 
early  successional  species. 

214  Develop  trees  for  urban 
environnients. 

215  Selection  of  trees  for 

mast  and  browse  char- 
acteristics as  well  as 

timber. 

216  Physiological  and  bio- 
chemical means  of  iden- 

tifying superior  gerxotypes. 

218     Techniques  for  producing 
large  volumes  of  softwood 
seed  economically. 

220  Techniques  for  early 
evaluation  of  hybrid  pitch 
X  loblolly  hybrids. 

221  Develop  pollution- 
resistant  trees. 

761      Develop  improved  plant 

germ  plasm  adapted  to 

forest-grassland  areas. 

Reduce 

Current  Level 

of  Effort 

213     Develop  blight  resistant 
chestnut. 

808     Return  the  American 
chestnut  to  a  viable 

position  in  forest  stands. 
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Economics 

of  Timber 
Production 

Increase 

Current  Level 
of  Effort 

123 

271 

Develop  institutional 
methods  of  encouraging 
private  nonindustrial 
yields  in  long  run  through 
incentives  and  taxation. 

Evaluate  zoning  systems 
based  on  economics  of 
timber  and  other  resource- 
management  objectives. 

Continue  at 
Current  Level 

of  Effort 

153  .  Determine  quality  and 
value  effects  of  various 
timber-stand  investment 

opportunities  to  guide 
investment  programs. 

174     Identify  timber  manage- 
ment investments  needed 

to  develop  Northeast 
regional  timber  investment 
schedule. 

252     Quality  and  value  effects 
(in  addition  to  volume 

effects)  of  timber-stand 
improvement  opportun- 

ities to  guide  investment 

programs. 
263     Develop  comprehensive 

data  on  small  land  owners. 

272  Economics  of  fiber  vs. 

savolog  production  in 
hardwood  forests. 

273  Long-term  economics  of 
selection  vs.  clearcutting 

in  Northeastern  hard- 
woods. 

274  Systems  for  predicting 
costs  over  whole  rotations. 

34 

Control  of  Insect Affecting 

Forests 

Increase 

Current  Level 
of  Effort 

152     Develop  accurate  pre- 
dictive models  of  insect 

epidemic  damage  to 
facilitate  biological  and 
economic  analysis  of 

insect-control  programs. 

159,    Control  of  white  pine 
204,    weevil  through  combined 

317  genetic,  chemical,  bio- 
logical, and  silvicultural 

programs. 
301      Understanding  and  contra 

of  red  pine  scale. 

318  Coordinate  research 

programs  on  hardwood 
defoliators  in  noncomme\\ 
cial  stands,  i.e.,  urban 

trees,  watersheds. 

319  Coordinate  research 

programs  on  hardwood 
defoliators  of  commercial stands. 

320  Methods  of  predicting 
insect  outbreaks  and 

assessing  impacts. 

321  Methods  of  detecting, 

sampling,  remote  sensing 
etc.,  of  insect  population 
and  damage. 

323  Intensify  research  on 
nexo  chemical  pesticides. 

324  Renew  emphasis  on  silvi 
cultural  methods  of 

managing  forest  pests. 
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30 

Continue  at 
Current  Level 
of  Effort 

Understand  and  control 

spruce  budworm. 

Renewed  emphasis  on 

pests  of  cones,  seeds,  and 

seedlings  in  seed  produc- 
tion areas  and  in  nurseries 

engaged  in  superior-tree 
programs. 

Techniques  to  manage 
insects  which  are  periodic 

or  chronic  pests  in  hard- 
wood or  softwood  planta- 

tions. 

Usable  methods  to  carry 
out  economic  analysis  of 
protection  projects. 

Reduction  of  hardwood 
yield  and  value  by  insects. 

Control  of  gypsy  moth. 

Increased  emphasis  on 
biological  controls  of 
insect  pests. 

Evaluation  of  controlled 
burning  potential  for  insect 
control. 

Control  of  Diseases, 
Parasites,  and 
Nematodes 

Affecting  Forests 

Increase 

Current  Level 
of  Effort 

353     Understand  and  control 

the  beech  scale-nectria 
complex. 

355     Methods  of  detecting, 

sampling,  remote  sensing, 

etc.,  of  disease. 

368  Multidisciplinary  ap- 
proaches to  determining 

causes  and  controls  of 
diebacks  and  declines, 

particularly  those  of 

maple,  birch,  ash,  and 
oak. 

369  Methods  of  predicting 
disease  outbreaks  and 

assessing  impacts. 

371     Renew  emphasis  on  silvi- 
cultural  controls  of  tree 
diseases  in  natural  stands 

and  plantations. 

380     Reneived  emphasis  on 

diseases  of  high-value  trees 
such  as  cherry,  black 
walnut,  and  shade  trees. 

385     Increase  emphasis  on 
biological  control  of  tree 
diseases. 

919     Develop  plant  species  that 
can  withstand  stress  from 

drought,  heat,  and  pollu- 
tion. 

Continue  at 

Current  Level 
of  Effort 

351     Understand  and  control  of 
scleroderris  canker. 

357     Usable  methods  to  carry 
out  economic  analyses  of 

protection  projects. 

362     Nursery  diseases  of  conifer 
and  hardwood  species. 

366     Control  of  Dutch  elm 
disease. 

370     Intensify  research  on  new 
chemicals  for  disease 
control. 

372  Renewed  emphasis  on  wilt 
diseases  of  forest  and 
shade  trees. 

373  Renewed  emphasis  on 
canker  diseases  of  forest 
and  shade  trees. 

374  Selection  and  breeding  of 
trees  resistant  to  major 
diseases. 

375  Research  on  and  develop- 
ment of  management 

guidelines  for  reducing 
discoloration  and  decay  in 

forest  trees. 
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Renewed  emphasis  on 
abiotic  factors  (including 

logging  injury  and  pollu- 
tants) predisposing  trees 

to  disease. 

Mx/corrhizal  relations 
and  tree  stress  factors  in 
relation  to  root  diseases 
and  declines. 

Understanding  and  control 
of  butternut  canker. 

Develop  trees  resistant  to 
diploidea  tip  blight. 

Information  on  role  of  air 
pollution  in  predisposing 
forest  trees  to  insect  and 
disease  problems. 

Possible  synergistic  effects 
of  low  levels  of  ozone  and 
sulfur  dioxide  on  forest 
trees. 

Identify  cultural  and 
management  procedures 
which  protect  forest  and 
shade  trees  against  air 

pollution. 

Effect  of  air  pollution 
damage  to  tree  foliage  on 
mycorrhizal  relationships 

of  forest  trees. 

Prevention 

and  Control 

of  Forest  and 

Range  Fires i 
Increase 

Current  Level 
of  Effort 

401     Information  on  rates  of 

fire  spread  for  all  fuel 
types  and  factors  affecting 

spread. 
403     Implications  of  new 

harvesting  systems  in 

terms  of  rate  of  fuel  break- 
down in  slash. 

414  Develop  improved  guide- 
lines for  use  of  prescribed 

fire. 416  Management  guidelines  to 

weigh  trade-offs  between 
hazard  reduction  and  fire 
risk  considerations. 

417  Management  guidelines 
to  minimize  environmental 

damage  from  smoke. 

419     Develop  effective  control 
methods  for  deep  burning 

forest  fires. 

421  Fire  protection  economics- 
impacts,  cost-benefits, 
budgeting,  etc. 

422  Guidelines  for  fuel 

management. 

423  Effect  of  fire  on  ecosystem 
balance. 

402 

406 

412 

413 

Continue  at 

Current  Level 
of  Effort 

Information  on  how  fire 
damages  relate  to  fire 
danger  indices,  weather, 
timber  type,  and  land 
value. 

Guidelines  for  protecting 

residential  development  inn 

forest  areas  from  wildfires.^ 

National  fire  danger  ratings 

system  should  reflect  hard-i 
wood  fuel  types  in  the 
Northeast. 

Study  fire  hazards  asso- ciated with  new  logging 

equipment  and  offroad 
vehicles. 

I 

I 



Harvesting 
and  Forest 

Engineering 

Systems 

Increase 

Current  Level 

of  Effort 

\261     Evaluate  available  systems 
for  harvesting  trees  on 
small  ownerships  and, 
where  necessary,  develop 
practical  alternatives. 

451     Breakeven  analyses  of 
alternative  harvesting 

systems  for  whole-tree 
selective  harvests  of  small 
woodlots,  using  small 
equipment. 

%52  Develop  optimum  road 
design  models  for  small 
woodlots. 

155     Develop  systems  for 

harvesting  trees  by  indi- 
vidual-tree selection. 

157,    Identify  modifications 
\69     needed  and  develop 

improved  harvesting 

systems  to  log  econom- 
ically over  fragile,  esthetic, 

or  difficult  terrain. 
{ 

\,58     Evaluate  alternative 

fuels  and  equipment  for 
energy  conservation  in 
harvesting  of  trees. 

68     Develop  remedies  for  soil 
compaction  from  logging. 

17     Compare  the  environ- 

mental, energy,  and  eco- 
nomic costs  of  trans- 

porting logs  by  water  vs. 
alternative  systems. 

Continue  at 
Current  Level 

of  Effort 

453     Prepare  a  realistic  break- 
even analysis  of  low- 

quality  wood  product 

harvesting,  using  conven- 
tional logging  systems. 

456  Develop  efficient  methods 
for  harvesting  whole  trees 

by  chipping  in  the  woods. 

466  Develop  machinery  and 
methods  for  mechanical 

reforestation. 

467  Develop  improved  systems 
for  transporting  forest 

products  to  mills. 

470  Develop  systems  to 
harvest  biomass  for  fuel. 

471  Develop  efficient  ma- 
chinery for  thinning  plan- 

tations. 

Properties, 
Processing, 

and  Protection 
of  Wood 

Increase 

Current  Level 
of  Effort 

508     Develop  new  wood 

composite  products  and 

seek  alternatives  to  petro- 
chemical-derived ad- 

hesives. 

510     Develop  new  techniques  to 

produce  large  lumber-type 
products  from  small 

timber  stock  and  particu- 
late materials. 

513     Develop  technology  to 
increase  the  structural  use 

of  hardwoods. 

515     Develop  new  technology 

for  using  forest  and  mill 
residues. 

517  Develop  improved  designs 

for  wood  structural  sys- 
tems that  conserve  energy. 

518  Develop  log  breakdown 
and  processing  systems  to 
maximize  quantity  and 

quality. 
551     Develop  new  designs  for 

residential  and  commercial 

buildings  to  take  advant- 
age of  the  insulating 

properties  of  wood. 
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Continue  at 
Current  Level 
of  Effort 

Develop  methods  for 
processing  mixed  species 
without  sorting. 

Develop  improved 
methods  for  protecting 
wood  in  storage  and 
use  from  insect  damage. 

Develop  improved 
methods  for  controlling 
discoloration  and  decay  of 
wood  in  storage  and  use. 

Develop  environmentally 

acceptable  and  econom- 
ically viable  ways  to 

handle  liquid,  solid,  and 

gaseous  waste  from  forest- 
product  plants. 

Develop  processes  which 
will  realize  the  potential  of 

wood-derived  energy. 

Develop  working  proper- 
ties for  imported  woods. 

Improve  utilization  of 

whole-tree  chips. 

Develop  systems  to  utilize 
biomass  for  fuel. 

Develop  techniques  for 

reducing  direct  and  in- 
direct costs  of  lumber 

drying. 

Develop  methods  to 
expand  use  of  hardwoods 
for  fiber  production. 

Develop  environmentally 
acceptable  methods  for 
protecting  wood  in  adverse 
conditions. 

Economics  and 
Marketing  of 
Wood  Products I 

Increase 
Current  Level 
of  Effort 

262     Develop  methods  and 

data  for  more  realistic 
timber  supply  and  demand 
forecasts  by  species  groups. 

276  Develop  markets  for 

low-grade  hardwoods. 

277  Study  barriers  to  har- 
vesting and  conversion  of 

timber  as  a  result  of  state 
and  local  regulations. 

461     Evaluate  the  impact  of 

technological  advances  in 
harvesting  and  engineering 

systems  on  employment. 

464     Develop  methods  to  iden- 
tify highest  and  best  use  of 

the  total  tree. 

553     Identify  new  uses  and 

markets  for  small  or  low- 
grade  hardwood  timber  to 
permit  more  efficient  and 
intensive  management  of 

hardwood  forests. 

562     Establish  a  more  exact 

system  of  lumber  grading. 

566     Develop  models  to  eval- 
uate the  effect  of  plant  size 

on  the  economics  of 

various  forest  products 
industries. 

Continue  at 
Current  Level 
of  Effort 

253     Identify  and  evaluate 
investment  opportunities 

for  using  logging  residues,\ 

mill  by-products,  and 
secondary  manufacturings 
residues. 

560     Evaluate  the  impact  of  a 

reduced  rate  of  national 

economic  growth  on  the    i 
forest  products  industry. 

565     Evaluate  the  end-use 
requirements  for,  and  the 
economic  potential  of, 

products  made  from  plant  i 

shavings  and  sawdust. 



Watershed 
Protection  and 

Management 

Increase 

Current  Level 
of  Effort 

Investigate  how  each  forest 
use  physically  affects  the 
vegetation,  soil,  water,  air, 
sound,  and  appearance  of 
the  forest. 

Reforestation  of  strip-mine 
and  spoil-hank  areas  as 
related  to  future  land  use. 

Develop  technology  for 
erosion  and  sediment 
control. 

Effectiveness  of  filter  and 
buffer  strips  in  controlling 
sediment  and  stream-water 
temperature. 

Quantify  the  impact  of 
recreation  on  water 

quality. 

tl9     Quantify  soil  loss  and 
sediment  yield  as  related  to 
transportation  systems  in 
forested  areas. 

Impacts  of  mining  opera- 
tions on  the  forest  eco- 

system. 

Effect  on  water  quality  and 
quantity  of  changing  forest 
land  into  residential 

development. 

Continue  at 

Current  Level 
of  Effort 

608  Quantification  of  nonpoint 
source  pollution  from 
forest  lands  under  different 

management  levels. 

609  Identify  techniques  of 

land-use  planning  and 
control  for  water-quality 
management. 

615     How  to  gain  public  ac- 
ceptance for  application  of 

wastewater  and  sludge  on 

forest  lands. 

708     Quantify  nonpoint  pollu- 
tion from  forest  lands. 

Soil,  Plant, 

Water  and 
Nutrient 
Relationships 

Increase 

Current  Level 
of  Effort 

178     Examine  soil  nutrient 

losses  with  intense  man- 

agement on  30-40  year 
rotations,  including  energy 

trade-offs  from  fertiliza- tion. 

184     Identify  the  impacts  of 
clearcuts  on  nutrient  loss 

and  how  these  are  rniti- 

gated  by  shelterwood cutting. 

189  Effect  of  sewage  waste  on 

different  soils  and  topog- raphy. 

611     Use  of  forest  lands  for 
wastewater  and  sludge 

disposal  and  other  bio- 
degradable waste. 

651  Environmental  implica- 
tions of  using  sewage 

sludge  as  a  soil  amendment 
in  forested  areas. 

652  Long-term  effects  of 

applying  sewage  sludge  on 
forested  areas,  including 

impact  of  heavy  metals  on 
the  ecosystems  (land  and water). 

653  Role  of  soil  compaction  in 

decline  of  trees  in  inten- 
sively used  forest  recrea- tion areas. 

656     Information  on  nutrient 

loss  due  to  harvest-cutting 
operations  as  related  to 
water  pollution  and  future 

forest  fertilization  needs. 
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How  much  tree  residue 

should  be  left  in  the  forests 

to  maintain  site  produc- 
tivity? 

Effect  of  toxic  material 

uptake  on  forest  vegeta- 
tion. 

Short-  and  long-term 
impacts  of  acid  rain  on 

forest  lands. 

Implication  of  soil  addi- 
tives on  forest  areas. 

Develop  soil  tests  for 
production  of  timber 
crops. 

Develop  methods  to 
understand  organic  layer 
transformatiotis  related  to 

tree  growth. 

Develop  ways  to  control 
and  use  sewage  waste  and 

recyclable  materials 
from  urban  areas  in 

forests. 

Continue  at 
Current  Level 
of  Effort 

21     Improve  forest  soil  and 
site  survey,  classification, 
and  interpretation  for 

multiple-use  management. 

563  Develop  methods  to 
alleviate  serious  soil 

compaction. 

Alleviation  of 

Soil,  Water,  and 
Air  Pollution 

Increase 

Current  Level 
of  Effort 

176     Define  relationships  of 
timber  management  and 

loggirig  to  erosion  and 
sedimentation  by  land  and 

management  categories. 

703     Information  on  relative 

ability  of  tree  species  to 

absorb  gaseous  and  partic- 
ulate air  pollutants,  and 

the  fate  of  polluta^its  in  the 
ecosystem. 

707     Effects  of  pesticide  residues 

as  pollutants. 

716     Pollution  problems  result- 
ing from  disposal  of 

organic  wood-product 
residues. 

918     Study  the  use  of  trees 
to  ameliorate  noise  and  air 

pollution. 

Continue  at 

Current  Level 
of  Effort 

182     Determine  the  effect  of 

air  pollution,  including 

acid  rain,  on  forest  eco- 
systems and  how  these 

can  be  ameliorated. 

710     Quantify  polluting  effects 

of  forest  burning. 

714     Water  pollution  resulting 

from  forest  fertilization. 

Management 
of  Range 

Resources 

Continue  at 

Current  Level 
of  Effort 

753     Responses  of  forest  vege- 
tation to  grazing. 

755  Impact  of  grazing  on 

endangered  plants. 

756  Comparative  economics 
of  alternative  rangeland uses. 

757  Disperse  grazing  pressures 

to  minimize  soil  compac- 
tion and  alteration  of 

plant  succession. 

758  Impact  of  grazing  on  oth 

multiple-use  objectives. 

759  Contribution  of  forest 

rangelands  to  meat  pro- 
duction from  domestic 

livestock. 

760  Develop  range-manage- 
ment systems  for  improv  j 

meat  production  compat' ible  with  multiresource 
uses. 

762     Potential  use  of  abandon 

farmland  reverting  to 

brush  and  forest  condi- 
tions. 

764  Wildlife  carrying  capacit 

of  grazed  vs.  ungrazed 

forest  land. 
765  Determine  the  relative 

efficiency  of  protein 
production  from  forage 
and  browse  by  wildlife 
and  domestic  livestock. 
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Wildlife  and 
Fish  Habitat 

Increase 
Current  Level 
of  Effort 

'.61     Relationships  of  silvi- 
cultural  systems  to  wildlife 

habitat,  including  non- 
game  species. 

Identify  techniques  for 

integrating  timber  manage- 
ment with  wildlife  man- 

agement. 

85     Impacts  of  short  rotations 
on  wildlife  species  that  are 
dependent  on  mature 

forests. 

16     Establish  the  effects  of 
silvicultural  practices  on 
game  and  nongame 

species. 

Effect  of  slash  disposal 
and  utilization  on  wildlife. 

Relative  values  of  forest 

'^         successional  stages  for wildlife. 

i25  Changes  in  wildlife  values 
or  use  in  conversion  from 
one  cover  type  to  another. 

29     Woodland  wildlife  carry- 
ing capacity:  assessment, 

manipulation,  and  forest- 
management  relationships. 

32  Projected  demands  for 

forest-range  wildlife  and 
fisheries  for  noncon- 
sumptive  uses. 

I 
33  Ecology  of  urban  wildlife 

populations. 

34  Perceptions  of  wildlife  by 
various  publics. 

835  Evaluation  of  urban 

wildlife  habitat-manage- 
ment techniques. 

836  Forest-management 

techniques  for  mainte- 
nance of  special  wildlife 

habitats. 

841      Develop  criteria  for 

making  decisions  on  what 
wildlife  species  will  be 
favored  for  management. 

Continue  at  . 
Current  Level 
of  Effort 

183     Herbicide  use  and  mono- 
cultures in  restricting 

vegetative  and  wildlife 
diveristy. 

328     Research  on  animal 

damage  and  control  in 
the  forest. 

803     Effect  of  noise  generated 

by  logging,  recreation  use, 

and  road  traffic  on  wild- 
life. 

806  Influence  of  illegal  hunting 
on  wildlife  populations. 

807  Impact  of  road  construc- 
tion on  wildlife  popula- 

tions. 

809     Impact  of  grazirxg  on 

wildlife  populations. 

815     Impact  of  prescribed 

fire  on  wildlife  populations 
in  various  habitats. 

818  Effects  of  longer  rotation 
of  oak  on  mast  production 
and  habitat. 

819  Determine  the  effect  of 
human  recreation  use  of 

forested  areas  on  forest wildlife. 

826  Impact  of  coal  mining  and 

processing  on  wildlife  and 

fisheries. 
827  Economic  value  of  forest 

wildlife  and  fisheries. 

831     Impact  of  use  of  fertilizers 
and  pesticides  on  aquatic 
and  terrestrial  animals. 

837  Impact  of  runoff  from 

forest  roads  on  streams 
and  fisheries. 

838  Direct  and  indirect  impacts 

of  rights-of-way  on  wild- life. 

839  Improved  plant  species  for 

wildlife  food  production. 

840  Contribution  of  wildlife  to 

meat  production. 

842     Urban  wildlife  damage 

and  nuisance  problems. 

Reduce 

Current  Level 
of  Effort 

192     Management  and  control 
techniques  to  reduce 
browsing  and  damage  by 
deer. 
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Outdoor 
Recreation 

Increase 
Current  Level 
of  Effort 

851     Identify  measures  needed 
in  outdoor  recreation  areas 

to  make  them  more  easily 
accessible  to  the  physically 
handicapped. 

860  Develop  means  to  identify 

and  designate  high-quality 
dispersed  recreation  areas. 

864  Evaluate  effect  of  design 
on  carrying  capacity  of 
recreational  resources, 

with  emphasis  on  high- 
density  use  areas. 

865  Determine  the  relation- 
ship between  public  fee 

structures  and  supply  of 
complementary  private 
facilities  and  services. 

868     Evaluate  effectiveness  of 
size  on  the  use  of  eastern 
wilderness  in  terms  of 
psychologically  equivalent 

outdoor  recreation  experi- 
ences. 

870     Determine  the  value  of 
recreation  experiences, 

from  wilderness  to  inten- 
sive development. 

871     Effect  of  energy  demands 

on  future  recreation. 

881     Evaluate  and  measure 

environmental,  social,  and 
esthetic  intangibles. 

890  Identify  problems  in  use  of 
watersheds  for  recreational 

purposes. 

Continue  at 
Current  Level 
of  Effort 

820  Incentives  to  private 
landowners  allowing 

public  access. 

859     Develop  effective  methods 

of  quantifying  recrea- tionists  impact,  esthetic 
values,  and  intrusiveness. 

861     Develop  resource-protec- 
tion measures  which  allow 

use  of  backcountry  areas 
while  protecting  them 

from  degradation. 

867     Determine  economic  and 

social  cost  for  adding 

recreation  opportunities  to 
public  land  development 

and  management  activ- 
ities. 

869     Determine  the  effect  of 

dispersed  recreation  on 
ecosystems,  and  identify 

new  management  ap- 
proaches, using  advanced 

technology. 

872 

878 

883 

884 

887 

889 

Determine  changes  ex- 
pected in  recreation  use 

due  to  anticipated  change: 

in  the  age  of  the  users. 

Develop  more  accurate 
and  useful  forecasting  anc-.il 
monitoring  techniques  for 
recreation  demand,  using 
socioeconomic  trends. 

Determine  effect  of 

different  silvicultural 
systems  on  recreation 
experiences. 

Study  indirect  control 
techniques  for  managing 
recreational  resources. 

Create  a  system  to  eval- 
uate past,  present,  and 

future  demand  studies. 

Develop  effective  methoai 

of  quantifying  and/or 

lessening  peoples'  impact' on  recreational  resources^ 



Rural  and 
Urban 
Environmental 
Enhancement 

b Increase 

Current  Level 
of  Effort 

Develop  forest-manage- 
ment practices  to  achieve 

planned  growth  objectives, 
i.e.,  provision  of  housing 
development. 

Develop  methods  to 
lower  facility  maintenance 
costs  in  face  of  increased 
use  pressures. 

Study  the  effects  of 
environmental  education 

and  interpretation  on 

improving  quality  of  rural 
and  urban  environmental 

experiences  for  disadvant- 
aged groups,  such  as 

disabled,  handicapped, 
rural  and  urban  poor, 
minorities,  aged. 

Study  institutional 
agreements  and  legal 
options  that  could  be 
better  exercised  to  improve 

the  quality  of  the  land- 
scape. 

Study  the  possibility  of 
providing  recreation 
opportunities  in,  and 
adjacent  to,  urban  areas 

without  maintenance  being 

prohibitive  to  the  provid- 
ing city  or  agency. 

Continue  at 

Current  Level 

of  Effort 

120     Develop  techniques  for  the 
restoration  of  natural 
environments  within  forest 
lands. 

712  Effectiveness  of  forest 
vegetation  in  reducing 

noise  pollution. 

713  Effectiveness  of  vegetation 
around  buildings  in  energy 
conservation. 

916     Determine  what  people 
want  in  the  way  of  forest 
amenities. 

923     Determine  the  psycho- 
logical effects  of  various 

land  uses. 

930     Develop  standards 

regarding  existing  and 

planned  shoreline  develop- 
ments that  are  compatible 

with  visual  and  cultural 
values. 



Table  1.  — Relationship  between  National  Work  Group  and  Subject  Area,  and  Responsibilities  of 
Regional  Subcommittee. 

Northeastern  Regional 
Subcommittee National  Subject  Area National  Work  Group 

1.  Forest  inventory 

2.  Forest-land  use 
3.  Forest  economics, 

policies,  and  programs 

4.  Timber  management 

5.  Forest  insects 

6.  Forest  diseases 

7.  Forest  fire 

8.  Timber  harvesting 

9.  Forest  products  utilization 

10.  Forest  products  marketing 

11.  Forest  and  water 

relationships 
12.  Forest  soils 

13.  Forest  and  air 

relationships 

14.  Wildlife  and  fisheries 
habitat 

15.  Forest  recreation 

1.  Multi- resource  inventory 
and  appraisal 

2.  Alternative  uses  of  land 

3.  Multiple-use  potential 
and  evaluation 

4.  Biology,  culture,  and 
management  of  forests 

and  timber-related  crops 
5.  Genetics  and  breeding 

of  forest  trees 
6.  Economics  of  timber 

production 

7.  Control  of  insects 

affecting  forests 

8.  Control  of  disease,  para- 
sites, and  nematodes 

affecting  forests 
9.  Prevention  and  control 

of  forest  and  range  fires 

10.  Harvesting  and  forest 

engineering  systems 
11.  Properties  processing, 

and  protection 
12.  Economics  and  mar- 

keting of  forest  products 

13.  Watershed  protection 
and  management 

14.  Soil,  plant,  water,  and 
nutrient  relationships 

15.  Alleviation  of  soil, 

water,  and  air  pollution 

16.  Management  of  the 

range  resource 
17.  Wildlife  and  fish  habitat 

18.  Outdoor  recreation 

19.  Rural  and  urban  en- 
vironment enhancement 

I.      Multi- resource  inventory, 

appraisal,  and  evaluation 

II.     Timber  management 

III.    Forest  protection 

IV.    Harvesting,  processing,  ani 
marketing  of  forest  product 

V.     Forest  watersheds,  soils, 

and  pollution 

VI.    Forest  range,  wildlife,  and; 

fisheries  habitat  developing- 1 

VII.  Forest  recreation  and 
environmental  values 

44 1 



Table  2.  — Scientist  years  (SY's)  for  forestry  and  associated  rangelands  research  for  the  state  agriculture 
experiment  stations  and  forestry  schools  (SAES  +  F.Sch.},  and  USDA  Forest  Service 

  (FS)  in  the  Northeast  for  1975,  1980,  and  1985.   
1975 

1980 1985 

Kesearch  program  and 
research  problem  area 

SAES  + 
F.Sch. 

FS Total SAES  + 
F.Sch. 

FS 

Total SAES  + 
F.Sch. 

FS 
Total 

  Scientist  ye< 

I.       Multi-resource  inventory 
1.  Appraisal 5 6 11 7 

13 20 

6 15 21 

2.  Alternative  uses 0 0 0 0 12 12 0 12 

12 
3.  Evaluation 2 1 3 6 2 8 9 2 11 

Total 7 7 14 
13 

27 

40 
15 29 

44 

II.     Timber  management 
4.  Biology 11 19 30 14 

28 42 15 28 43 

5.  Genetics 5 8 
13 

7 4 11 11 5 

16 

6.  Economics 3 1 4 5 2 7 6 2 8 

Total 19 
28 

47 
26 

34 

60 

32 

35 

67 III.    Forest  protection 
7.  Insects 12 

16 
28 

13 

14 27 

13 13 

26 
8.  Disease 4 5 9 5 5 10 6 5 11 
9.  Fire 0 0 0 1 0 1 1 0 1 

Total   16  21         37  19  19        38  20  18         38 

IV.    Wood  products 
10.  Harvesting  134  246  257 
11.  Properties,  processing, 

and  protection  26  8         34  29  4         33  29  4 
12.  Marketing   3  16         19   2  19         21   1  19 

33 
20 

Total 30 27 57 33 27 60 

32 

28 60 

V. Watersheds,  soils,  and 

pollution 
13.  Watersheds 2 8 

10 
4 

10 
14 9 13 22 

14.  Soils 6 3 9 
10 

0 10 11 1 12 
15.  Pollution 5 2 7 6 1 7 8 2 

10 

Total 
13 13 

26 

20 

11 

31 

28 

16 44 

VI.   Forest  range  and  wildlife 
16.  Range 
17.  Wildlife 

0 

22 

0 
6 

0 
28 

0 
23 

0 
7 

0 30 0 

32 

0 
12 

0 
44 

Total 22 6 
28 23 

7 30 

32 

12 

44 

VII.  Recreation  and 
environmental  values 
18.  Recreation 
19.  Environment 

5 
1 

8 
2 

13 

3 
8 
2 

8 
5 

16 

7 
21 
15 

16 

11 
37 
26 

Total 6 
10 

16 
10 13 

23 36 27 

63 

TOTAL 113 112 225 144 
138 

282 
195 

165 
360 



Table  3.  — Subject  Area  ranking  by  delegates  to  the  National  and 
Northeastern  Regional  Conferences,  from  1:  highest;  19:  lowest. 
(Subject  Areas  with  identical  rankings  are  shown  with  a  letter  suffix). 

Work  Group  and  Subject  Area 
National 
conference 

Northeastern 
conference 

I.  Multi- resource  inventory 
1.  Appraisal 
2.  Alternative  Uses 
3.  Evaluation 

II.  Timber  management 
4.  Biology 
5.  Genetics 
6.  Economics 

III.  Forest  protection 
7.  Insects 
8.  Diseases 
9.  Fires 

IV.  Wood  products 
10.  Harvesting 
11.  Properties,  processing, 

and  protection 
12.  Marketing 

V.  Watersheds,  soils,  and  pollution 
13.  Watersheds 
14.  Soils 
15.  Pollution 

VI.  Forest  range  and  wildlife 
16.  Range 
17.  Wildlife 

VII.  Recreation  and  environmental  values 
18.  Recreation 
19.  Environment 

1 3 
13 4 
3 

5a 

6 5b 9a 
17 4a 
8 

12 
11a 

14 
14 

19 18 

11 13 

9b 16 

4b 15 

2 5c 
8 lib 

7 
10 

16a 19 15 
9 

16b 1 18 
2 

46 

1 

POPULATION 
(Millions) 

LAND"  USE 
IN  THE 

NORTHEAST 



NE  5.6%  (128  Million  Acres) 

TOTAL  LAND  AREA 
(Millions  of  Acres) 

TOTAL 
FOREST  LAND  AREA 

(Millions  of  Acres) 

*r 

Igure  1.  — Northeast  Region  population,  total  land  area,  forest  land 
.ea,  and  Federal  ownership  as  a  percentage  of  the  National  total. 

COMMERCIAL 

FOREST  =  LAND 
OWNERSHIP 

IN  THE  NATION 

COMMERCIAL 

FOREST  =  LAND 
OWNERSHIP 

IN  THE  NORTHEAST 

Fjure  2.— Land  use  in  the  Northeast  and  commercial  forest-land  own- 
emip  in  the  Northeast  and  in  the  Nation. 

NE  0.4%  (3.4  Million  Acres) 

TOTAL 
FEDERAL  LAND  AREA 

(Millions  of  Acres) 
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SOFTWOOD HARDWOOD 

tr     6 

GROWTH    REMOVAL GROWTH    REMOVAL 

Figure  3.  — Net  annual  growth  and  removal  of  growing  stock  in  the 
Northeast  and  in  the  Nation,  1970. 
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Northeastern  Forest  Experiment  Station. 

1978.  National  program  of  research  for  forests  and 

associated  rangelands  —  Northeastern  United 
States.  Northeast.  For.  Exp.  Stn.,  Broomall,  Pa. 
48  p.  (U.S.  Dep.  Agric.  For.  Serv.  Gen.  Tech. 
Rep.  NE-42) 

The  forestry  situation  in  the  Northeast  is  described  briefly  and  a  program 
of  research  designed  to  solve  major  problems  is  presented.  The  program  was 
developed  by  university  and  Forest  Service  researchers  and  users  of  research 
results. 

Keywords:  Research  planning;  program  planning;  research  management. 
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ABSTRACT 

A  computer  software  package  for  the  editing  of  resource  inventory 
data  is  described.  The  flexibility  of  the  system  in  performing  user- 
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PREFACE 

Since  publications  of  the  original  version  of  FINSYS 
in  1967,  many  people  have  modified  the  system  programs  and 
documentation  to  make  the  general  system  more  flexible  and 
easier  to  use.  This  major  revision  includes  the  changes 
that  make  FINSYS  available  to  a  wider  range  of  users. 

The  initial  revision  of  the  system  programs  was  made 
by  Dr.  Warren  E.  Frayer,  Colorado  State  University,  in 
cooperation  with  the  Forest  Service.  He  was  aided  by  a 
committee  of  Forest  Service  specialists  including  the 
authors;  David  A  Neebe,  Washington  Office;  and  John  Berger, 
Pacific  Northwest  Forest  and  Range  Experiment  Station. 

The  Renewable  Resources  Evaluation  unit  at  the 

Intermountain  Forest  and  Range  Experiment  Station  further 

modified  the  system  programs  and  documentation.  Contribu- 
tions were  made  by  terrence  S.  Throssell,  programs  and 

text;  Jack  W.  Homeyer  and  Donald  L,  Johnson,  programs,  and 
Gary  L.  Carroll  and  Shirley  H.  Waters,  text. 

The  Finsys-2  programs  may  be  requested  from  either  of 
the  two  addresses  below.  The  preferred  method  of  distributing 

program  files  is  by  a  user- supplied  computer  tape.  Requests 
should  specify  the  computer  to  be  used  and  program  file 
specifications. 

A  supplement  entitled,  "FINSYS-2  EXAMPLES"  is  also 
available  showing  example  cases  for  the  system.  The  examples 
may  be  obtained  with  control  card  decks  or  files  for  use  as 
test  data  for  new  users. 

Renewable  Resources  Evaluation,  Northeastern  Forest 
Experiment  Station,  370  Reed  Road,  Broomall,  Pennsylvania, 

19008,  Phone  (215)596-1645. 

or 

Renewable  Resources  Evaluation,  Intermountain  Forest  and 

Range  Experiment  Station,  507  -  25th  Street,  Ogden,  Utah, 
84401;  Phone  (801)399-6351. 



The  computer  program  described  in  this  publication 
is  available  on  request  vith  the  understanding  that 
the  U.S.  Department  of  Agriculture  cannot  assure 
its  accuracy,  completeness,  reliability,  or  suit- 

ability for  any  other  purpose  than  that  reported. 
The  recipient  may  not  assert  any  proprietary  rights 
thereto  nor  represent  it  to  anyone  as  other  than 

a  Government-produced  computer  program.   For  cost 
information,  please  write:   Renewable  Resources 
Evaluation,  Northeastern  Forest  Experiment  Station, 
370  Reed  Road,  Broomall,  Pennsylvania,  19OO8 
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I.   INTRODUCTION 

EDIT- 2  is  an  independent  editing  and  file-updating  subsystem  of 
FINSYS-2.  It  is  designed  to  apply  a  specific  set  of  data  checks  and 
cross  checks,  record  by  record,  to  a  file.  The  subsystem  also  can 

generate  new  information  and  develop  one -dimensional  tables  of  outputs, 
As  the  subsystem  executes,  individual  inventory  records  are  compared 
to  the  criteria  established  by  the  user,  and  new  data  fields  are 
incorporated  as  part  of  the  unit  record. 

Possible  errors  are  flagged  and  correct  records  may  be  written 
on  the  desired  output  medium.  Correction  of  flagged  records  must  be 
accomplished  outside  the  subsystem.  The  corrected  records  can  be 

passed  through  EDIT- 2  separately.  Data- file  regrouping  can  be  ac- 
complished by  standard  techniques.  All  input  and  output  records 

must  be  of  fixed  length.  The  output  records  do  not  have  to  be  the 
same  length  or  format  as  the  input  records.  Format  of  the  records 
is  free  and  must  be  established  by  the  user  for  the  particular  edit 

job.  A  generalized  logic  flow  of  EDIT- 2  is  shown  in  figure  1. 

A  decade  ago,  the  initial  version  of  EDIT  was  made  available 

by  the  Northeastern  Forest  Experiment  Station.^  Since  that  time, 
a  third  generation  of  computers,  including  the  IBM  systems  360 
and  370,  the  CDC  Cyber  systems,  and  the  UNIVAC  1100  series,  have 

replaced  the  IBM  7094  and  similar  second -generation  equipment  at 
most  computer  installations.  Since  EDIT  does  have  some  hardware- 
specific  operations,  considerable  systems  modification  on  source 

decks  has  been  required  to  compile  the  program  on  third -generation 
systems . 

The  EDIT- 2  Subsystem  incorporates  revisions  that  allow  the 
program  to  operate  on  all  of  the  computer  systems  mentioned,  and 
with  minor  modifications,  most  other  third- generation  computers 
can  be  used.  Additional  changes  in  the  arrangement  and  format  of 
instructions  make  the  control  setup  much  easier  for  the  user. 

^Wilson,  R.  W. ,  and  R.  C.  Peters.  1967.  The  Northeastern 
Forest  Inventory  Data  Processing  System.  U.S.  For.  Serv.  Res. 

Pap.  NE-61  and  NE-70  to  78. 
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PUNCH 
OUTPUT  TABLES 

Figure  1.  — A  Generalized  Flow  Chart  ol  Subsystem  EDIT-2 
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II.  EDIT- 2  JOB  CONTROL  DECK 

The  EDIT- 2  Subsystem  can  edit  unit  records  and  perform  desired 
calculations  on  these  records,  make  one -dimensional  tables  of  desired 
data,  print  messages  indicating  possible  sources  of  error  in  data, 
and  output  correct  data  as  a  separate  file.  The  individual  user 

specifies  a  particular  sequence  of  EDIT- 2  control  to  accomplish  a 
desired  goal.  He  has  complete  flexibility  in  determining  the 
sequence  of  editing  steps. 

The  EDIT- 2  Subsystem  includes  a  translator  with  language  con- 
sisting of  14  verbs  and  several  nouns.  EDIT-2  translates  the  verbs 

into  action  codes,  which  are  then  executed  during  the  processing  run. 

The  use  of  EDIT-2  consists  of  writing  specific  instructions  with  these 
verbs  and  the  associated  data  fields. 

This  section  describes  the  control  information  that  is  required 
to  operate  the  subsystem,  and  discusses  the  translator  language 

commands.  The  setup  and  use  of  EDIT-2  also  are  described.  Figures 
4  and  5  on  page  63  and  figure  6  on  page  64  provide  an  overview  of 

the  entire  EDIT-2-deck  setup  and  a  decision  tree  for  developing  a 
particular  set  of  EDIT-2  controls. 



I 
A.  CONTROL  DECK  TITLE  CARD 

Description 

The  first  card  in  the  EDIT- 2  Job  Control  Deck  is  the  CONTROL  DECK 
TITLE  CARD.  This  card  is  a  header  for  the  deck  and  serves  only  for 
identification.  The  title  will  appear  only  on  the  first  page  of 
printed  output. 

Operation  Card 

Columns   Contain 

1-80 AAA.  ..A 

Explanation 

Alphameric  characters,  giving  a 
descriptive  title. 

Description 

B.  PASS  IDENTIFICATION  CARD 

This  card  provides  identification  of  the  run  within  the  job.  It 
provides  one  switch  to  print  or  not  print  the  Input  tables  for  this 
run,  and  another  switch  to  punch  or  not  punch  Update  tables  formed  in 
this  run.  It  also  lets  the  program  know  whether  Update  tables  from  a 
previous  pass  are  in  the  Job  Control  Deck.  The  update  option  (columns 

9-18  of  the  PASS  IDENTIFICATION  CARD)  may  be  ignored  unless  Output 
tables  are  being  formed  in  this  run  by  ADD  operations. 

Operation Card 

Columns Contain 

1-4 PASS 

5 b 

6-7 XX 

Explanation 

Card  label. 

2  numeric  characters,  giving  the 
pass  identification  number.  The 

number  must  be  right -justified  in 
the  field.  It  will  be  punched  in 
the  header  cards  of  the  punched 
output . 
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9 
b,  0 

1 

10 b 

11 
b,  0 

1 

12 b 

13-18 bbbbbb 

UPDATE 

Print  the  entire  Job  Control  Deck 

with  exception  of  Update  tables. 

Print  the  Job  Control  Deck  with 

exception  of  Input  tables  and 
Update  tables. 

Do  not  punch  Update  tables. 

Punch  Update  tables. 

No  Update  tables  of  initi?l  values 

for  tables  produced  in  ADD  opera- 
tions are  in  the  Job  Control  Deck. 

The  initial  values  of  tlie  Output 
tables  are  set  at  zero. 

Update  tables  of  initial  values 
are  in  the  Job  Control  Deck.  The 

initial  values  of  the  Output  tables 
are  read  from  the  Update  tables. 

C.  INPUT  TABLE  CARDS 

This  section  describes  each  type  of  card  required  in  the  Job 
Control  Deck  to  provide  the  Input  tables  used  in  editing  operations. 
Input  tables  are  required  for  the  following  edit  operations:  LIST 
CHECK,  CROSSCHECK,  CROSS  RANGE  CHECK,  GENERATE,  and  ADD. 

The  NO  INPUT  TABLES  CARD  is  to  be  used  if  the  job  does  not  require 
Input  tables.  In  this  case,  no  other  cards  from  this  section  need  be 
used. 

As  many  as  40  Input  tables  may  be  placed  in  the  Job  Control  Deck 
and  the  tables  may  be  in  any  order;  however  all  tables  must  be  placed 
in  the  Job  Control  Deck  as  a  group,  and  the  last  card  of  the  group  must 
be  the  INPUT  TABLES  END  CARD. 

Two  types  of  cards  are  required  for  each  Input  table;  INPUT  TABLE 
COT^CNT  CARDS  are  optional.  The  cards  for  each  Input  table  must  appear 
as  a  set  in  the  Job  Control  Deck. 
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Preceding  each  Input  table  set  are  the  optional  INPUT  TABLE 
CONMENT  CARDS.  These  cards  can  be  used  to  briefly  describe  the 
purpose  of  the  Input  table.  There  is  no  limit  to  the  number  of 
INPUT  TABLE  CCMIENT  CARDS  which  may  precede  an  Input  table. 

The  first  required  card  of  each  set  is  the  INPUT  TABLE  NANE  CARD 
which  gives  a  unique  name  to  the  table,  the  number  of  entries  in  the 
table,  the  number  of  entries  per  card,  and  the  format  of  each  card  in 
the  table.  i 

Immediately  following  the  INPUT  TABLE  NAME  CARD  are  the  remaining 
cards  of  each  set- -the  INPUT  TABLE  ENTRY  CARDS  in  which  the  table 
entries  are  punched.  These  cards  must  be  arranged  so  that  the  entry 
values  are  in  ascending  order  within  each  table. 

The  card  following  the  last  INPUT  TABLE  ENTRY  CARD  of  a  given 
table  must  be  the  INPUT  TABLE  COMMENT  CARD  or  the  INPUT  TABLE  NAME 

CARD  for  the  next  table,  or  the  INPUT  TABLES  END  CARD. 

INPUT  TABLE  COMMENT  CARD 

Columns   Contain  Explanation 

10  A  control  character  signifying  that 
this  is  a  comment  card.  The  use  of 

comment  cards  is  optional. 

2-34    bbb...b 

35-79    AAA. . .A  Alphameric  characters  comprising 
the  comment. 

NO  INPUT  TABLES  CARD 

Columns   Contain  Explanation 

1-4     NONE  A  control  word  signifying  that  there 

are  no  Input  tables  in  the  Job  Con- 
trol Deck.  The  following  three 

control  cards  (INPUT  TABLE  NAME  CARD, 
INPUT  TABLE  ENTRY  CARD,  INPUT  TABLE 
VM)   CARD)  cannot  be  used  if  this 
card  is  in  the  Job  Control  Deck. 

J 



Columns   Contain 

INPUT  TABLE  NAME  CARD 

Explanation 

1-4 

11 

12 

16 

17 

34 

35 

AAAA 

5       b 

6-10    XXXXX 

b 

X 

13       b 

14-15    XX 

b 

X 

18-33    bXb...X 

b 

( 

4  alphameric  characters,  giving 
a  unique  name  by  which  the  table 
that  follows  is  referenced  by  an 
operation.  The  user  may  assign  any 
name  he  wishes  but  the  name  must  be 

left -justified  in  the  field. 

5  numeric  characters,  giving  the 
number  of  entries  in  the  table 

just  named.  The  number  must  be 

right -justified  in  the  field. 

1  numeric  character  giving  the 
total  number  of  fields  contained 

in  an  entry  of  the  table.  The 
maximum  number  allowable  is  9. 

2  numeric  characters,  giving  the 
number  of  table  entries  per  card. 
The  maximum  number  allowable  is 

80.  The  number  must  be  right  - 
justified  in  the  field. 

1  numeric  character,  giving  the 
number  of  columns  occupied  by  the 
first  (leftmost)  field  of  entry. 

Repetition  of  columns  16-17  for- 
mat, giving  the  number  of  columns 

occupied  by  the  remaining  fields 
of  an  entry. 

Left  parenthesis, 



36-80    AAA. . .A  Up  to  45  alphameric  characters  end- 
ing with  a  right  parenthesis,  and 

containing  a  FORTRAN  format  speci- 
fication which  describes  the  for- 

mat of  the  table.  All  fields  must 

be  specified  as  integers  (I) . 

INPUT  TABLE  ENTRY  CARD 

Columns   Contain  Explanation 

1-80    XXX. ..X  Input  table  entries  punched  accord- 
ing to  the  format  specified  on  the 

INPUT  TABLE  NAME  CARD.  Each  entry 
is  limited  to  a  maximum  of  9  numeric 

characters;  that  is,  the  sum  of  the 
field  widths  of  all  fields  in  the 

entry  must  be  9  or  less.  This  limit 
exists  because  each  table  entry  is 

"packed"  before  storage  in  a  single 
address  location.  The  user  may  wish 
to  check  the  maximum  value  that  can 

be  stored  as  a  binary  integer  on  a 
particular  machine. 

INPUT  TABLES  END  CARD 

Columns   Contain  Explanation 

1-4     ENDb  A  control  word  signifying  the  end  of 
all  Input  tables.  This  card  must 
always  follow  the  last  table  entry 
card  of  the  last  Input  table  in  the 
Job  Control  Deck.  It  must  not  be 
used  if  there  are  no  tables  and  the 
NO  INPUT  TABLES  CARD  has  been  used. 

D.  INPUT  CONSTANT  CARDS 

This  section  describes  each  type  of  card  required  in  the  Job  Con- 
trol Deck  to  provide  the  table  of  constants  used  in  editing  operations. 

Input  constants  can  be  used  only  for  two  edit  operations:  LOGIC  AND 
ARITHE. 
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The  NO  INPUT  CONSTANTS  CARD  is  to  be  used  if  the  job  does  not 
require  input  constants.  In  this  case,  no  other  cards  from  this 
section  need  be  used. 

Up  to  99  input  constants  may  be  in  the  Job  Control  Deck,  and  the 
constants  may  be  in  any  order;  however,  all  constants  must  be  placed 
in  the  Job  Control  Deck  as  a  group,  and  the  last  card  of  the  group 
must  be  the  INPUT  CONSTANTS  END  CARD. 

Only  one  card,  the  INPUT  CONSTANT  ENTRY  CARD,  is  required  for 
each  input  constant.  This  card  contains  a  reference  number  for  the 
constant,  the  value  of  the  constant,  and  a  descriptive  name. 

NO  INPUT  CONSTANTS  CARD 

Columns   Contain  Explanation 

1-4     NONE  A  control  word  signifying  that  there 
are  no  input  constants  in  the  Job 
Control  Deck.  The  following  two 
control  cards  (INPUT  CONSTANT  ENTRY 
CARD,  INPUT  CONSTANTS  END  CARD) 
cannot  be  used  if  this  card  is  in 
the  Job  Control  Deck. 

INPUT  CONSTANT  ENTRY  CARD 

Columns   Contain  Explanation 

1-3     LXX  The  constant  name  must  start  with 
an  L  and  end  with  two  digits;  thus 
there  are  99  available  constants: 

LOl,  L02...L99. 

Right -justified  value  of  the 
constant . 

4 b 

5-15 XXX. ..X 

16-20 bbb...b 

21-80 AAA. ..A Alphameric  description  of  the 
constant . 
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INPUT  CONSTANTS  END  CARD 

Columns   Contain  Explanation 

1-3     END  A  control  word  signifying  the  end 
of  all  input  constants.  This  card 
must  always  follow  the  last  input 
constant.  It  should  not  be  used 

if  there  are  no  input  constants 
and  the  NO  INPUT  CONSTANTS  CARD 
has  been  used. 

E.  EDIT  OPERATION  CARDS 

This  section  describes  the  control  words  (VERBS)  available  for 
developing  a  particular  data  editing  sequence.  There  must  be  at 
least  one  edit  control  operation  in  the  Job  Control  Deck  to  malce  the 
program  operative.  There  may  be  as  many  as  400  edit  steps  in  a 
given  job. 

One  card  is  required  for  each  editing  operation.  The  format  of 
tliis  card  will  vary  according  to  the  particular  verb  used,  but  all 
operators  have  more  or  less  common  formats.  In  general,  an  edit 
operation  will  contain:  a  step  identification  number;  the  name  of  the 
verb;  the  identification  numbers  of  the  data  fields  to  be  used  in  the 
operation;  the  names  of  the  Input  tables,  input  constants,  or  values 
of  constants  to  be  used;  the  identification  number  of  an  edit  step 
that  will  be  used  as  a  branch  point;  and  the  identification  number 
of  a  user  supplied  error  message  to  be  printed. 

Each  type  of  operation  may  appear  in  the  Job  Control  Deck  as 
often  as  required  by  the  particular  editing  problem.  The  operations 
are  placed  in  the  Job  Control  Deck  in  the  sequence  in  which  they  are 
to  be  executed.  OPERATION  COMMENT  CARDS  may  be  freely  interspersed 
among  the  editing  operations  for  documentation. 

It  should  be  noted  that  the  values  in  all  data  fields  used  in  the 

FIX,  ARITHE,  and  ADD  operations  must  be  expressed  as  floating-point 
numbers  at  the  time  they  are  used.  For  all  other  operations,  the 

data-field  values  must  be  expressed  as  fixed-point  numbers.  The 
FLOAT  and  FIX  operations  can  be  used  in  making  any  conversions  that 
are  necessary. 

A  group  of  operations  cards  that  make  up  a  particular  editing 
sequence  must  always  be  followed  by  the  FINISH  OPERATIONS  CARD. 
This  signals  the  end  oT  the  edit  operations  segment  in  the  Job 
Control  Deck. 
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ADD  OPERATION  CARD 

Description 

The  ADD  operation  forms  an  Output  table  by  summing  the  value  in 
a  data  field,  or  a  constant  value,  into  a  cell  of  the  Output  table 
each  time  a  record  is  processed.  The  particular  cell  in  which  the 
value  is  accumulated  is  selected  by  a  combination  of  as  many  as  nine 
other  values  in  the  record;  an  Input  table  is  used  for  identification. 
This  operation  also  records  an  error  if  the  combination  of  values  used 

in  selecting  the  cell  is  not  found  in  the  Input  table.  If  the  combi- 
nation is  found,  a  value  is  summed  into  the  corresponding  cell  of  the 

Output  table. 

The  values  used  to  select  the  cell  in  the  Output  table  must  be 

fixed-point  numbers.  The  value  to  be  summed  into  the  cell  must  be  a 
floating-point  number.  The  Input  table  must  contain  as  many  entries 
as  there  are  combinations  of  permitted  values  used  to  select  the 
Output  table  cell.  Each  Input  table  entry  consists  of  one  of  these 
combinations. 

Since  the  ADD  operation  will  ignore  records  that  have  been  found 
to  contain  errors,  it  is  recommended  that  the  ADD  operations  be  placed 
last  in  the  sequence  of  edit  operations  so  that  data  from  error  records 
are  not  summarized. 

Operation  Card 

Columns   Contain 

1-3 XXX 

4-6 ADD 

Explanation 

Operation  step  number.  The  step 
number  does  not  have  to  be  used 
if  there  is  no  branching  to  that 

operation. 

The  name  of  the  operation  that 
forms  an  Output  table  by  summing 
the  value  in  a  selected  data 
field  into  a  selected  cell  of  the 

Output  table  each  time  an  input 
record  is  processed. 

7-10 bbb, 
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I 

I 
11-13    XXX  3  numeric  characters,  giving  the 

identification  number  of  the  first 
data  field  to  be  used  in  this 

operation.  The  number  must  be 

right-justified  in  the  field.  Up 
to  8  additional  data  fields  may 
be  identified  in  the  following 
columns  of  this  card  for  use  in 

this  operation.  The  numbers  of 
the  data  fields  to  be  used  in 

searching  the  Input  table  named 
in  columns  70-73  of  this  card  must 
be  listed  first,  and  in  the  order 
that  their  values  appear  in  the 
table.  The  last  number  listed 
identifies  the  data  field  to  be 

summed  into  the  Output  table  (only 

if  columns  57-62  are  blank). 

14-15    bb 

16-55    XXX. . .X  Repetition  of  columns  11-15  for- 
mat, giving  the  identification 

numbers  of  the  remaining  data 
fields  to  be  used  in  this  operation. 

56      b 

57-62    XXX. ..X  Constant  to  be  accumulated  in  table. 

The  field  must  be  right -justified. 
If  blank,  the  value  m  the  data 
field  appearing  last  in  the  list 
in  columns  11-55  will  be  summed 
in  the  table. 

« 

63-69    bbb...b 

70-73    AAAA  4  alphameric  characters,  giving 
the  name  of  the  Input  table  to  be 
used  as  identification  in  this 

operation.  The  name  must  be  left- 
justified  in  the  field,  and  must 
appear  exactly  as  given  in  columns 
1-4  of  the  appropriate  INPUT  TABLE 
NAME  CARD. 

-12- 
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74-77 AAAA 4  alphameric  characters,  giving 
the  name  of  the  Output  table  to 
be  formed  in  this  operation. 

The  name  must  be  left- justified 
in  the  field.  This  field  defines 

the  Output  table.  No  other 
reference  is  necessary. 

ARITHMETIC  OPERATION  CARD 

Description 

The  ARITHE  (for  arithmetic  expression)  operation  supplies  a  value 
for  a  data  field  by  evaluating  a  given  arithmetic  expression  containing 
as  many  as  eight  other  values  (including  constants  from  the  table  of 
input  constants  and  the  two  operation  specified  constants) ,  and  any  of 
the  following  arithmetic  operators: 

+  = *  = 

/ is* 

add 
subtract 
multiply 

divide 

raise  to  the  power  of 

All  values  used  in  the  operation  must  be  floating-point  numbers. 
The  value  generated  is  also  a  floating-point  number.  The   expression 
is  evaluated  from  left  to  right: 

XXX  =  XXXAAXXXAAXXXAAXXXAAXXXAAXXXAAXXXAAXXX 
r 

,1 

,2 

— T" 

,3 

— r 

,4 

.5 

— r 

,6 

where 

XXX  =  a  numeric  value 

AA  =  an  arithmetic  operator 
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Operation  Card 

Columns   Contain 

1-3 XXX 

4-9 ARITHE 

10       b 

11-13    XXX 

14-15    =b 

16-18    AAA 

19-20  +b -b 

*b 

Explanation 

Operation  step  number.  The  step 
number  does  not  have  to  be  used 

if  there  is  no  branching  to  that 

operation. 

The  name  of  the  operation  that 

evaluates  an  arithmetic  ex- 
pression and  stores  the  result 

in  a  data  field. 

3  numeric  characters,  giving  the 
identification  number  of  the  data 
field  in  which  the  value  of  the 

arithmetic  expression  is  to  be 

stored.  The  number  must  be  right  - 
justified  in  the  field. 

An  equal  sign  and  a  blank  char- 
acter that  mark  the  beginning  of 

the  arithmetic  expression  to  be 
evaluated. 

3  alphameric  characters,  giving  the 
identification  number  of  the  data 
field  or  the  name  of  the  constant 

(see  columns  57-62  and  64-69  below 
and  the  table  of  input  constants) 
to  be  used  as  the  first  value  in 

the  expression.  The  identification 

number  must  be  right-justified  in 
the  field. 

An  addition  sign  and  a  blank 
character,  or 

A  subtraction  sign  and  a  blank 
character,  or 

An  asterisk  representing  multi- 
plication and  a  blank  character, 

or 

I 

« 
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/b ** 

21-23 AAA 

24-53 AAA.  ..A 

A  slash  representing  division  and 
a  blank  character,  or 

2  asterisks  representing  exponen- 
tiation. This  pair  o£  characters 

gives  the  arithmetic  operation  to 
be  performed,  with  the  value  of 
the  entire  expression  to  the  left 
of  the  sign  and  the  value  of  the 
single  data  field  or  constant 
immediately  to  the  right  of  the 
sign. 

3  alphameric  characters,  giving 
the  identification  number  of  the 
data  field  or  the  name  of  the 

constant  (see  columns  57-62  and 
64-69  below  and  the  table  of 
input  constants)  to  be  used  in 
the  preceding  arithmetic  operation. 
The  identification  number  must  be 

right -justified  in  the  field. 

Repetition  of  columns  19-23  formats, 
giving  the  operation  symbols  and 
the  data  fields  or  constants  to  be 

used  for  the  remaining  terms  of  the 
expression.  The  expression  may 
contain  a  total  of  8  terms. 

54-56    bbb 

57-62     XXXXXX 6  numeric  characters,  giving  the 
value  of  the  constant  named  COl 

to  be  used  in  this  operation.  The 

number  must  be  right -justified  and 
punched  with  a  decimal  point  since 
this  entire  operation  is  performed 

in  floating-point  arithmetic. 

63 

64-69 

b 

XXXXXX 6  numeric  characters,  giving  the 
value  of  the  constant  named  C02 
to  be  used  in  this  operation.  The 

number  must  be  right-justified  and 
punched  with  a  decimal  point. 
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CALCULATE  OPERATION  CARD 

Description 

The  CALCUL  (for  calculate  values)  operation  may  be  specially 
programed  to  perform  any  unusual  or  complex  calculations  required 
in  obtaining  values  for  data  fields. 

Operation  Card 

Columns   Contain 

1-3 XXX 

4-9 CALCUL 

10-50 

51-53 

54-56 

57-62 

bbb . . . b 

bbb 

XXX 

bbb 

XXXXXX 

63-77    bbb...b 

78-80    bbb 

Explanation 

Operation  step  number.  The  step 
number  does  not  have  to  be  used 

if  there  is  no  branching  to  that 

operation. 

The  name  of  the  operation  that 
may  be  programed  (in  FORTRAN  IV) 
by  the  user  to  perform  special 
calculations  required  in  creating 
new  values  for  data  fields. 

Execute  the  next  operation  in 

sequence. 

Right -justified  number  of  the  edit 
step  to  branch  to  upon  detection 

of  an  error.* 

Right -justified  number  to  be  used 
as  an  index  for  branching  to  appro- 

priate section  of  subroutine  CALCUL. 
(See  use  of  CALCULATE  OPERATION.) 

Do  not  print  an  error  message  upon 
detection  of  an  error. 

i 

*The  programer  may  specify  what  constitutes  an  error  for  each 
calculate  operation.   (See  use  of  CALCULATE  OEPRATION  IN  section  IV.) 

-16- i 



^0^  Right- justified  identification  number 
of  the  error  message  to  be  printed 
upon  detection  of  an  error. 

CONTINUE  OPERATION  CARD 

Description 

The  CONTINUE  operation  is  similar  to  the  CONTINUE  statement  in 
FORTAN  and  is  used  in  the  same  way. 

Operation  Card 

Columns   Contain  Explanation 

1-3     XXX  Operation  step  number.  The  step 
number  does  not  have  to  be  used 

if  there  is  no  branching  to  that 

operation. 

4-9     CONTIN  Dummy  operation  step,  similar  to 
the  CONTINUE  statement  in  FORTRAN, 
usually  used  for  branching. 

CROSS  CHECK  OPERATION  CARD 

Description 

The  CROSSC  (for  cross  checks)  operation  checks  the  consistency 
among  as  many  as  eight  values.  There  are  two  checking  options:  the 
legal  option,  which  records  an  error  when  the  combination  of  values 
is  not  found  in  an  Input  table  containing  all  combinations  of  values 
permitted,  and  the  illegal  option,  which  records  an  error  if  the 
combination  of  values  is  found  in  an  Input  table  containing  all 
combinations  of  values  not  permitted. 

Upon  detection  of  an  error,  one  of  the  following  options  may  be 
activated: 

1.  Print  the  error  message  specified  in  columns  78-80. 

2.  Skip  to  the  operation  specified  in  columns  51-53. 

3.  Print  the  error  message  specified  in  columns  78-80,  then 
skip  to  the  operation  specified  in  columns  51-53. 
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All  data  fields  used  in  this  operation  must  contain  fixed-point 
numbers.  The  Input  table  must  contain  as  many  entries  as  there  are 
combinations  of  values  permitted  (or  not  permitted,  if  the  illegal 
option  is  used)  in  the  data  fields  being  checked.  Each  entry  of  the 
Input  table  contains  one  combination  of  values,  in  specified  order. 

For  exanple,  assume  that  the  following  relationships  must  exist 
between  the  values  in  the  first  and  the  second  data  fields  of  a 

record:  if  the  value  in  the  first  field  is  1,  then  the  value  in  the 
second  field  must  be  1,  2,  3,  4,  or  5;  and,  if  the  value  in  the  first 
field  is  2,  3,  or  4,  then  the  value  in  the  second  field  must  be  2,  3, 
4,  or  5;  and,  if  the  value  in  the  first  field  is  5  or  6,  then  the  value 
in  the  second  field  must  be  6.  There  are  19  possible  combinations  of 
these  values,  so  the  Input  table  must  contain  19  entries,  using  the 
legal  checking  option.  The  first  digit  of  each  entry  is  a  permitted 
value  of  the  first  field  and  the  second  digit  is  a  corresponding  value 
permitted  for  the  second  field.  The  Input  table  entries  for  this 
example  are:  11,  12,  13,  14,  15,  22,  23,  24,  25,  32,  33,  34,  35,  42, 
43,  44,  45,  56,  and  66. 

Note  that  all  Input  table  entries  must  be  arranged  so  that  the 
values  are  in  ascending  order. 

Operation  Card 

Columns   Contain Explanation 

1-3 XXX 

4-9 CROSSC 

10 

11-13 

L 

I 

XXX 

Operation  step  number.  The  step 
number  does  not  have  to  be  used 

if  there  is  no  branching  to  that 

operation. 

The  name  of  the  operation  that 
checks  the  consistency  of  values 
among  several  data  fields  of  an 
input  record. 

Legal  values  are  contained  in  the 

Input  table  named  in  columns  70-73. 

Illegal  values  are  contained  in  the 

Input  table  named  in  columns  70-73. 

3  numeric  characters,  giving  the 
identification  numbers  of  the  first 
data  field  to  be  used  in  this 

operation.  The  number  must  be 

right -justified. 

I 
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14-15    bb 

Up  to  7  additional  data  fields  may 

be  identified  in  the  following  col- 
umns of  this  card  for  this  operation. 

The  numbers  must  be  listed  in  the 
order  in  which  the  values  of  the  data 

fields  appear  in  the  Input  table 
named  in  columns  70-73  of  this  card. 

16-50    XXXbb...  Repetition  of  columns  11-15  format, 
giving  the  identification  numbers 
of  remaining  data  fields  to  be  used 
in  this  operation. 

51-53    bbb  Execute  the  next  operation  in  se- 

quence . 

XXX  Right -justified  number  of  the  edit 
step  to  branch  to  upon  detection  of 
an  error. 

54-69    bbb...b 

70-73    AAAA  4  alphameric  characters  giving  the 
name  of  the  Input  table  to  be  used 
in  this  operation.  The  name  must 

be  left- justified,  and  exactly  the 
same  as  on  the  appropriate  INPUT 
TABLE  NAME  CARD. 

74-77    bbbb 

78-80    bbb  Do  not  print  an  error  message  upon 
detection  of  an  error. 

XXX  3  numeric  characters,  right- justi- 
fied, giving  the  reference  number 

of  the  error  message  associated 
with  this  operation. 

CROSS  RANGE  CHECK  OPERATION  CARD 

Description 

The  CROSSR  (for  cross  range  checks)  operation  checks  a  single  value 
against  a  range.  The  range  is  selected  from  an  Input  table  on  the  basis 
of  one  other  value.  Actually,  two  checks  are  made:  an  error  is  recorded 

-19- 



if  the  value  used  to  select  the  range  is  not  found  in  the  Input  table 
(a  list  check) ;  and  an  error  is  recorded  if  the  value  being  checked  is 
not  equal  to  or  greater  than  the  minimum  value  and  less  than  or  equal 
to  the  maximum  value  of  the  range. 

Upon  detection  of  an  error,  one  of  the  following  options  may  be 
activated: 

1.  Print  the  error  message  specified  in  columns  78-80. 

2.  Skip  to  the  operation  specified  in  columns  51-53. 

3.  Print  the  error  message  specified  in  columns  78-80,  then 
skip  to  the  operation  specified  in  columns  51-53. 

Both  data  fields  used  in  this  operation  must  contain  fixed-point 
numbers.  The  Input  table  must  contain  as  many  entries  as  there  are 
values  permitted  for  the  data  field  used  in  selecting  the  range.  Each 
Input  table  entry  consists  of  three  fields:  the  first  contains  one  of 
the  values  used  to  select  the  range;  the  second  contains  the  minimum 
value  of  the  range;  and  the  third  contains  the  maximum  value  of  the 
range. 

For  example,  assume  that  the  following  relationships  must  exist 
between  the  values  in  the  first  and  the  second  data  fields  of  a 

record:  if  the  value  in  the  first  field  is  1,  then  the  value  in  the 
second  field  must  fall  between  1  and  13  inclusive;  and,  if  the  value 
in  the  first  field  is  2,  then  the  value  in  the  second  field  must 
fall  between  18  and  62  inclusive.  The  Input  table  must  contain  two 
entries:  10113  and  21862. 

Operation  Card 

Columns   Contain  Explanation 

1-3     XXX  Operation  step  number.  The  step 
number  does  not  have  to  be  used 

if  there  is  no  branching  to  that 

operation. 

4-9     CROSSR  The  name  of  the  operation  that 
checks  the  value  in  a  data  field 

against  a  range  of  values  deter- 
mined by  the  value  in  one  other 

data  field. 

10 
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11-13    XXX  3  numeric  characters,  giving  the identification  number  of  the  data 

field  that  determines  the  range  of 
values  to  be  used  in  the  operation. 

The  number  must  be  right -justified. 

14-15    bb 

16-18    XXX  Repetition  of  columns  11-13  format, 
giving  the  identification  number 
of  the  data  field  to  be  checked 
in  the  operation. 

19-50    bbb...b 

51-53    bbb  Execute  the  next  operation  in 
sequence. 

XXX  Right -justified  number  of  the  edit 
step  to  branch  to  iq)on  detection  of 
an  error. 

54-69    bbb...b 

70-73    AAAA  4  alphameric  characters,  giving  the 
name  of  the  Input  table  to  be  used 
in  this  operation.  The  name  must  be 

left -justified,  and  exactly  the  same 
as  on  the  appropriate  INPUT  TABLE  NAME 
CARD. 

74-77    bbbb 

78-80    bbb  Do  not  print  an  error  message  upon 
detection  of  an  error. 

XXX  3  numeric  characters,  ri^ht- justi- 
fied, giving  the  reference  number 

of  the  error  message  associated 
with  this  operation. 

FINISH  OPERATIONS  CARD 

Description 

A  FINISH  card  is  required  as  the  last  operation  in  a  set  of 
operations . 
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Operation  Card 

Columns   Contain 

1-3     bbb 

4-9     FINISH 

Explanation 

The  name  of  the  operation  signifying 
the  end  of  the  set  of  operation  cards 
in  the  Job  Control  Deck. 

ll 

THIS  IS  THE  LAST  CARD  OF  THE  EDIT-2 
OPERATIONS  SEGMENT  OF  THE  JOB 

CONTROL  DECK 

FIX  OPERATION  CARD 

Description 

The  FIX  operation  converts  as  many  as  nine  values  from  floating- 
point to  fixed-point  numbers.  The  operation  also  allows  the  floating- 
point numbers  to  be  scaled  before  conversion,  using  multiplication  by 

power  of  10. 

ACTION: 

Operation  Card 

Columns   Contain 

NDATApOOC)  =  PDATA(XXX)*10**Y+0.1 

Explanation 

1-3 XXX 

4-6 FIX 

Operation  step  number.  The  step 
number  does  not  have  to  be  used 

if  there  is  no  branching  to  that 

operation. 

The  name  of  the  operation  which 

will  fix  a  floating-point  number 
according  to  the  scale  provided 
on  the  operation  card. 

7-10    bbbb 
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11-14 XXXY 

15 

16-54 XXX. ..X 

XXX  is  the  data  field  to  be  fixed 

and  Y  is  the  number  of  positions 
to  tFe  right  of  the  decimal  to  be 

preserved  from  the  original  floating- 
point number. 

Repetition  of  columns  11-15  format 
for  each  data  field  to  be  fixed. 

No  comma  is  required  after  the  last 
data  field  and  its  scale. 

FLOAT  OPERATION  CARD 

Description 

The  FLOAT  operation  converts  as  many  as  nine  values  from  fixed- 
point  to  floating-point  numbers.  The  operation  also  allows  the 
floating-point  numbers  to  be  scaled  after  conversion,  using  division 
by  powers  of  10. 

ACTION: 

Operation  Card 

Columns   Contain 

PDATA(XXX)  =  NDATA(XXX)/10**Y 

Explanation 

1-3 XXX 

4-8 FLOAT 

9-10    bb 

11-14    XXXY 

Operation  step  number.  The  step 
number  does  not  have  to  be  used 
if  there  is  no  branching  to  that 

operation. 

The  operation  that  will  float  a 
fixed -point  number  according  to 

the  scale  provided  on  the  opera- tion card. 

Where  XXX  is  the  data  field  to  be 
floated  and  Y  is  the  desired  number 

of  places  to~the  right  of  the  decimal, 
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15 

16-54 XXX. ..X 
Repetition  of  columns  11-15  format 
for  each  data  field  to  be  floated. 

No  comma  is  required  after  the  last 
data  field  and  its  scale. 

GENERATE  OPERATION  CARD 

Description 

The  GENERA  (for  generate  values)  operation  supplies  values  for 
one  or  more  data  fields.  The  values  are  supplied  from  an  Input  table 
according  to  a  combination  of  other  values.  This  operation  also  records 
an  error  if  the  combination  of  values  is  not  found  in  the  Input  table. 
If  the  combination  is  found,  the  corresponding  generated  values  are 
moved  from  the  Input  table  to  the  record. 

All  data  fields  used  in  this  operation  must  contain  fixed-point 
numbers,  and  all  generated  values  must  be  fixed-point  numbers.  The 
Input  table  must  contain  as  many  entries  as  there  are  combinations 
of  permitted  values.  Each  Input  table  entry  contains  one  of  these 
combinations  followed  by  the  corresponding  generated  values. 

For  example,  assume  that  the  permitted  values  in  the  first  data 
fields  are  3,  4,  7,  and  9;  that  when  the  value  in  the  first  field  is 
3  or  4,  a  value  of  1  is  to  be  generated  for  the  second  field;  that 
when  the  first  field  contains  a  7,  the  second  field  is  to  contain  a 
2;  and  that  \^^en  the  first  field  is  9,  the  second  field  must  be  3. 
Since  there  are  4  values  permitted  for  the  first  field,  the  Input 
table  must  contain  these  4  entries;  31,  41,  72,  and  93. 

Operation  Card 

Columns   Contain 

1-3 XXX 

4-9 GENERA 

10 

Explanation 

Operation  step  number.  The  step 
number  does  not  have  to  be  used 
if  there  is  no  branching  to  that 

operation. 

The  name  of  the  operation  that 
supplies  new  values  for  one  or 
more  data  fields  from  an  input 
table . 
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11-13    XXX  3  numeric  characters,  giving  the 
identification  number  o£  the  first 
data  field  to  be  used  in  this 

operation.  The  number  must  be 

right -justified  in  the  field.  Up 
to  8  additional  data  fields  may  be 
identified  in  the  following  columns 
of  this  card  for  this  operation. 
The  numbers  of  the  data  fields  to  be 

used  in  searching  the  Input  table 
named  in  columns  70-73  of  this  card 
must  be  listed  first,  and  in  the 
order  that  their  values  appear  in 
the  table.  The  last  numbers  listed 

identify  the  data  field  for  which 
values  are  to  be  generated. 

14-15    bb 

16-55    XXX. ..X  Repetition  of  the  columns  11-15 
format,  giving  the  identification 
numbers  of  the  remaining  data  fields 
to  be  used  in  this  operation. 

56-61    bbb...b 

62       X  1  numeric  character,  giving  the 
number  of  data  fields  (counting 
from  the  left)  identified  in  the 
above  list,  that  are  to  be  used 
for  identification  in  searching 
the  Input  table.  The  remaining 
fields  are  to  be  generated. 

63-69    bbb...b 

70-73    AAAA  4  alphameric  characters,  giving 
the  name  of  the  Input  table  to  be 
used  as  identification  in  this 

operation.  The  name  must  be 
left -justified  in  the  field,  and 
must  appear  exactly  as  given  in 
columns  1-4  of  the  appropriate 
INPUT  TABLE  NAME  CARD. 

74-77    bbbb  A  standard  error  message  will  be 

printed. 
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78-80    XXX  3  numeric  characters,  right-justi- 
fied, identifying  the  reference 

number  of  the  appropriate  error 
message  to  be  printed  if  the 
data- field  values  cannot  be 
found  in  the  specified  Input 
table. 

LIST  CHECK  OPERATION  CARD 

Description 

The  LIST  C  (for  list  checks)  operation  checks  a  single  value 
against  a  list  of  values.  An  Input  table  gives  the  list.  There  are 
two  checking  options:  the  legal  option,  which  records  an  error  when 
the  value  is  not  found  in  a  list  of  all  values  permitted,  and  the 
illegal  option,  which  records  an  error  if  the  value  is  found  in  a 
list  containing  all  values  not  permitted. 

Upon  detection  of  an  error,  one  of  the  following  options  may  be 
activated: 

1.  Print  the  error  message  specified  in  columns  78-80. 

2.  Skip  to  the  operation  specified  in  columns  51-53. 

3.  Print  the  error  message  specified  in  columns  78-80,  then 
skip  to  the  operation  specified  in  columns  51-53. 

Any  data  field  used  in  this  operation  must  contain  a  fixed-point 
number.  The  Input  table  must  contain  as  many  entries  as  there  are 
values  permitted  (or  not  permitted,  if  the  illegal  option  is  used). 
Each  entry  contains  only  one  of  the  permitted  values. 

Operation  Card 

Columns   Contain  Explanation 

1-3     XXX  Operation  step  number.  The  step 
number  does  not  have  to  be  used 

if  there  is  no  branching  to  that         ||; 

operation. 

4-9     LISTbC  The  name  of  the  operation  that 
checks  the  value  in  a  data  field 

against  a  list  of  values  in  a 
table. 

-26- 



10      L  Legal  values  are  contained  in  the 
table  named  in  columns  70-73. 

I  Illegal  values  are  contained  in 
the  table  named  in  columns  70-73. 

11-13    XXX  3  numeric  characters,  giving  the identification  number  of  the  data 
field  to  be  checked.  The  number 

must  be  right -justified. 

14-50    bbb...b 

51-53    bbb  Execute  the  next  operation  in 
sequence . 

XXX  Right-justified  number  of  the  edit 
step  to  branch  to  upon  detection 
of  an  error. 

54-69    bbb...b 

70-73    AAAA  4  alphameric  characters,  giving  the 
name  of  the  Input  table  to  be  used 
in  the  operation.  The  name  must 

be  left-justified  and  exactly  the 
same  as  on  the  appropriate  INPUT 
TABLE  NAME  CARD. 

74-77    bbbb 

78-80    bbb  Do  not  print  an  error  message  upon 
detection  of  an  error. 

XXX  3  numeric  characters,  right-justi- 
fied,  giving  the  reference  number  of 
the  error  message  associated  with 
this  operation. 

LOGIC  OPERATION  CARD 

Description 

The  LOGIC  (for  logical  expression)  operation  determines  the  truth 
value  (true  or  false)  of  a  given  logical  expression,  and  executes  a 
branch  specified  for  that  value.  For  a  given  truth  value,  one  of  the 
following  options  is  specified: 
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1.  Print  the  error  message  specified  in  columns  78-80. 

2.  Skip  to  the  operation  specified  in  columns  51-53. 

3.  Print  the  error  message  specified  in  columns  78-80,  then 
skip  to  the  operation  specified  in  columns  51-53. 

For  alternate  truth  values,  the  action  is  always  to  execute 
the  next  operation  in  sequence  with  the  current  record. 

All  numeric  values  used  in  this  operation  must  be  fixed-point 
numbers.  The  values  can  be  those  in  the  data  fields,  or  they  can 
be  constants  from  the  table  of  input  constants  or  from  the  two 
constants  specified  on  the  operation  card. 

The  logical  expression  is  constructed  from  simple  logical 
statements  or  comparisons  of  two  values  according  to  one  of  six 
relational  operators: 

EQ  =  equal  to  NE  =  not  equal  to 
GT  =  greater  than       GE  =  greater  than  or  equal  to 
LT  =  less  than         LE  =  less  than  or  equal  to 

The  logical  expression  can  contain  as  many  as  four  comparisons, 
each  associated  with  the  others  by  one  of  three  logical  connectives: 

AN  =  and 
OR  =  or 
TH  =  if. ..then 

To  determine  the  truth  value  of  the  logical  expression,  the 
truth  values  of  the  simple  comparisons  are  obtained  first.  These 
values,  and  their  logical  connectives,  are  then  scanned  from  left 
to  right  to  obtain  the  truth  value  of  the  entire  expression: 
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where 

The  truth  sets 

and  "q"  are: 

XXX 
YY 
zz 

for 

=  a 
=  a 
=  a 

the  ( 

niimeric  value 

relational  operator 
logical  connective 

compound  expressions  involving 

statements  "p" 

P q p  AN  q p  OR  q p  TO  q 

T 
T 
F 
F 

T 
F 
T 
F 

T 
F 
F 
F 

T 
T 
T 
F 

T 
F 
T 
T 

Operation  Card 

Columns   Contain Explanation 

1-3     XXX  Operation  step  number.  The  step 
number  does  not  have  to  be  used 

if  there  is  no  branching  to  that 
operation.  It  is  desirable,  but 
not  essential,  to  number  operations 
which  can  produce  error  messages. 

4-8     LOGIC  The  name  of  the  operation  that 
determines  the  truth  value  of  a 

logical  expression  and  uses  it 
to  select  an  appropriate  course 
of  action. 

9-10    bb 

11-13    AAA  3  alphameric  characters,  giving 
the  identification  number  of  the 
data  field  or  the  name  of  the 
constant  that  is  the  subject  of 
the  simple  logical  statement  being 
constructed.  The  identification 

number  must  be  right-justified. 
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4 
14-15  A  relational  operator  meaning: 

EQ  "is  equal  to" 
GE  "is  greater  than  or  equal  to" 
LE  "is  less  than  or  equal  to" 
LT  "is  less  than" 

GT  "is  greater  than" 
NE  "is  not  equal  to" 

The  operator  acts  as  a  verb  in 
the  simple  logical  statement 
being  constructed. 

16-18    AAA  3  alphameric  characters,  giving 
the  identification  number  of  the 

data  field,  or  the  name  of  the 
constant  that  is  the  predicate  of 
simple  logical  statement  being 
constructed.  The  identification 

number  must  be  right -justified. 

19-20    AN  A  logical  connective  meaning  "AND", 
OR  the  connective  meaning  "OR",  the 
TH  connective  meaning  "IF  THEN"  by 

which  the  preceding  statement 
and  simple  statement  following 
are  compounded. 

bb  No  logical  statement  follows. 

21-28    AAA.  ..A  Repetition  of  columns  11-18  format 
giving  the  second  simple  statement 
in  the  compound  statement  being 
constructed. 

29-30    AA  Repetition  of  columns  19-20  format 
giving  the  second  logical  connective. 

31-38    AAA.  ..A  Repetition  of  columns  11-18  format 
giving  the  third  simple  statement 
in  the  compound  statement  being 
constructed. 

39-40    AA  Repetition  of  columns  19-20  format 
giving  the  third  logical  connective. 

41-48    AAA.  ..A  Repetition  of  columns  11-18  format 

giving  the  fourth  simple  statement. 
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49  b 

50  T  A  character  meaning  "TRUE". 

F  A  character  meaning  "FALSE". 

The  truth  value  of  the  logical 
statement  in  columns  11-48  that 
will  alter  processing  of  the 
current  input  record  according 
to  the  contents  of  columns  51-53. 
On  occurrence  of  a  truth  value  not 

specified  here,  processing  proceeds 
to  the  next  operation  in  sequence. 

51-53    bbb  Execute  the  next  operation  in 
sequence. 

XXX  Right- justified  number  of  the  edit 
step  to  branch  to  upon  detection  of 
an  error. 

54-56    bbb 

57-62    XXXXXX  6  numeric  characters,  giving  the 
value  of  the  constant  named  COl  to 

be  used  in  this  operation.  This 

number  must  be  right -justified  and 
in  fixed-point  (Ij  notation. 

63       b 

64-69  6  numeric  characters,  giving  the 
value  of  the  constant  named  C02  to 
be  used  in  this  operation.  This 

number  must  be  right -justified  and 
in  fixed-point  (Ij  notation. 

70-77    bbb...b 

78-80    bbb  Do  not  print  an  error  message  upon 
detection  of  an  error. 

XXX  3  numeric  characters  (ri^ht- justi- 
fied) ,  giving  the  reference  number 

of  the  error  message  associated  with 
this  operation. 
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OPERATION  COMMENT  CARD 

Columns   Contain 

2-3 

4-55 

bb 

Explanation 

"C"  indicates  that  the  operation 
is  a  comment. . .no  action  will  be 

taken  except  that  a  comment  will 
be  written  out.  Any  number  of 
comment  cards  may  be  inserted 
between  operations.  The  use  of 
comment  cards  is  optional. 

Any  alphameric  comment. 

PRINT  OPERATION  CARD 

Description 

The  PRINT  operation  provides  means  to  print  an  error  message 
when  desired  at  the  end  of  a  branch  or  when  reached  by  a  sequence 
of  operations. 

Operation  Card 

Columns   Contain 

1-3 

4-8 

XXX 

PRINT 

Ex'^lanst  ion 

Operation  step  number.  The  step 
number  does  not  have  to  be  used 

if  there  is  no  branching  to  that 

operation. 

The  name  of  the  operation  which 
prints  the  error  message  specified 
in  columns  78-80. 

9-77 

78-80 

bbb...b 

XXX 
Right -justified  number  of  the 
error  message  to  be  printed. 

SKIP  OPERATION  CARD 

Description 

The  SKIP  operation  allows  branching  of  operations  by  skipping  to 
a  specified  step  number. 
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Operation  Card 

Columns   Contain 

1-3 XXX 

4-7 SKIP 

8-50    bbb...b 

51-53    XXX 

Explanation 

Operation  step  number.  The  step 
number  does  not  have  to  be  used 

if  there  is  no  branching  to  that 

operation. 

The  operation  that  will  cause 
the  processing  to  branch  to  other 
operation  steps. 

3  numeric  characters  which  specify 
the  operation  step  number  of  the 

next  step  in  the  sequence  of  oper- 
ations. The  use  of  a  skip  card  is 

similar  to  a  GO  TO  statement  in 

FORTRAN.  The  number  must  be  right - 

justified. 

F.  UPDATE  TABLE  CARDS 

The  use  of  the  group  of  control  cards  described  in  this  section 

is  optional.  The  cards  contain  job  identification  and  summary  infor- 
mation and  all  tables  referred  to  in  the  ADD  OPERATION  CARDS  of  the 

Job  Control  Deck;  hence,  they  are  not  used  unless  the  ADD  operation 

is  being  used  in  the  editing  job.  Even  then,  it  is  not  always  neces- 
sary that  this  group  of  cards  be  in  the  Job  Control  Deck. 

The  Update  table  cards  usually  will  be  used  only  on  a  subsequent 
pass  of  a  set  of  input  data  for  \\tiich  editing  was  not  completed  in 

the  first  pass --either  because  errors  were  detected  in  some  input 
records,  or  because  of  a  premature  processing  halt. 

Since  this  group  of  cards  may  be  punched  at  the  end  of  a  processing 
run,  the  punched  table  output  from  a  previous  pass  with  a  set  of  input 
data  may  be  used  as  the  group  of  Update  table  cards  to  be  inserted  in 
the  Job  Control  Deck  for  a  subsequent  pass.   (See  PASS  IDENTIFICATION 
CARD  description.) 
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Columns   Contain 

UPDATE  TABLE  TITLE  CARD 

Explanation 

1-80 r\r\A.#  •  •r\ 80  alphameric  characters,  giving 
a  descriptive  title  for  the  job. 

This  card  as  punched  is  a  dupli- 
cate of  the  first  title  card,  but 

this  is  not  essential.  It  is  used 

only  to  identify  the  Update  tables 
that  follow. 

Columns   Contain 

1-5 

6-7 

8-29 

30-35 

36-47 

48-53 

PASSb 

XX 

UPDATE  TABLE  JOB  SUMMARY  CARD 

Explanation 

Card  label. 

bNO. bRECORDSbPROCESSED 

XXXXXX 

bNO.bCORRECT 

XXXXXX 

54-63 bNO.bERROR 

2  numeric  characters,  giving  the 
number  of  the  pass  to  which  the 
summary  information  applies.  It 
is  the  same  number  that  was  given 
in  columns  6-7  of  the  PASS  IDENTI- 

FICATION CARD  for  that  pass.  The 

number  must  be  right-justified. 

6  numeric  characters,  giving  the 
number  of  input  records  processed 
in  the  pass.  Unless  an  error 
procedure  caused  a  premature  halt 
in  processing,  this  number  will  be 
the  same  as  that  given  in  columns 
21-26  of  the  INPUT  RECORD  CONTROL 
CARD  for  that  pass.  The  number 

must  be  right -justified. 

Card  label. 

6  numeric  characters,  giving  the 
number  of  input  records  that  passed 
all  editing  checks.  The  number 

must  be  right-justified. 

Card  label. 
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64-69 XXXXXX 6  numeric  characters,  giving  the 
number  o£  input  records  that  failed 
to  pass  all  editing  checks.  The 
number  must  be  right -justified. 

1-14 

15-19 

20-35 

36-37 

38-44 

45-48 

UPDATE  TABLE  IDENTIFICATION  CARD 

THEbFOLLOWINGb         Card  label. 

XXXXX 

bCARDSbAREbPASSb 

XX 

bTABLEb 

AAAA 

5  numeric  characters,  giving  the 
number  of  table  entry  cards  for 
the  table  named  below.  The  number 

is  right -justified  in  the  field. 

Card  label. 

2  numeric  characters,  giving  the 
number  of  the  pass  from  v^ich  the 
table  was  obtained  as  output.  The 

number  is  right -justified  in  the 
field  and  is  the  same  as  the  one 

that  appears  in  columns  6-7  of  the 
UPDATE  TABLE  JOB  SUMMARY  CARD. 

Card  label. 

4  alphameric  characters,  giving  the 
name  of  the  table  which  follows.  The 

name  is  left-justified  in  the  field, 
and  must  correspond  exactly  to  a 

table  name  as  given  in  columns  70-73 
or  74-77  of  an  ADD  OPERATION  CARD  of 
this  pass. 

UPDATE TABLE  ENTRY  CARD 

Columns Contain 
Explanation 

1-3 CD. Card  label. 

4-8 XXXXX 5  numeric  ch; 
utive  identification  numbers  for  the 

card.  The  number  is  right -justified 
in  the  field,  and  the  number  of  the 
first  card  in  any  table  is  1. 
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10-24    bX.XXXXXXXXEbXX 

25       b 

26-73    XXX. ..X 

74-76    bbb 

77-80    AAAA 

A  15 -character  numeric  field  (E 
specification) ,  giving  the  value 
of  an  entry  in  a  table.  Up  to  4 
sequential  table  entries  may  be 
given  in  this  card. 

Repetition  of  columns  10-25  formats, 
giving  the  identification  number  and 
values  of  up  to  3  additional  entries 
in  the  table. 

4  alphameric  characters,  giving  the 
name  of  the  table  to  which  these 

entries  belong.  The  name  is  left- 
justified  in  the  field,  and  must 
appear  exactly  as  given  in  columns 
45-48  of  the  UPDATE  TABLE  IDENTIFI- 

CATION CARD. 

UPDATE TABLE  FINISH  CARD 

Columns Contain Explanation 

1-21 bbb. . .b 

22-27 FINISH 
A  control  wo- of  all  Update  table  cards. 

G.  INPUT/OUTPUT  CONTROL  CARDS 

The  control  cards  in  this  section  describe  the  physical  condition 
of  the  input  records,  the  specifications  for  the  output  file  of  correct 
records,  and  the  error  record  output. 

The  INPUT/OUTPUT  CONTROL  CARD  must  always  appear  in  the  Job  Control 
Deck.  All  the  other  cards  described  in  this  section  are  optional. 
Their  inclusion  will  depend  on  the  options  or  combinations  of  options 
selected  on  the  INPUT/OUTPUT  CONTROL  CARD.  The  order  of  inclusion  of 
these  optional  cards  must  follow  the  order  in  v^ich  they  are  discussed 
below.  For  example,  if  a  user  specified  a  job  in  which  both  BCD  input 
and  output  of  records  were  desired,  the  format  card  for  the  input 
records  would  precede  the  format  card  for  output  records. 
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INPUT/OUTPUT  CONTROL  CARD 

Coluiiuis Contain Explanation 

1-5 INPUT Card  label. 

6 b 

7-9 XXX 3  numeric  cha: 

10      b 

11-15    XXXXX 

16 

17 

number  of  data  fields  in  the  input 
records.  The  number  must  be 

right-justified  in  the  field. 

5  numeric  characters,  giving  the 
total  number  of  input  records. 

The  number  must  be  right -justified 
in  the  field.  When  the  number 

specified  is  blank,  zero,  or 
greater  than  the  number  on  the 
input  file,  processsing  will 
terminate  in  normal  manner  upon 

reaching  an  end-of-file. 

The  input  data  are  in  binary  mode. 
The  input  data  are  in  BCD  mode  on 
tape. 

The  input  data  are  in  BCD  mode  on 
cards. 

The  input  data  are  in  BCD  mode 
greater  than  132  characters  in 
length.  This  option  requires 
special  programing  for  the 
computer  system  being  used. 

18 

19 

b 

X The  number  of  variable  format  cards 

for  the  input  data.  Used  only  if 
column  17  contains  a  2  or  3.  Up  to 
5  cards  can  be  specified;  a  blank, 
zero,  or  1  is  assumed  to  mean  1 
card. 
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20       b 

21-26    OUTPUT  Card  label. 

27       b 

28-30    XXX  3  numeric  characters,  giving  the 
number  of  data  fields  in  the  output 

records.  The  number  must  be  right - 
justified  in  the  field. 

No  correct  record  output. 
Correct  record  output  is  to  be 
in  binary  mode  on  tape. 
Correct  record  output  is  to  be 
in  BCD  mode  on  tape. 
Correct  record  output  is  to  be 
punched  in  BCD  mode  on  cards. 
Correct  record  output  is  to  be 

printed. Correct  record  output  is  to  be 
printed  and  in  binary  mode  on 
tape. 
Correct  record  output  is  to  be 
printed  and  in  BCD  mode  on  tape. 
Correct  record  output  is  to  be 
printed  and  punched  in  BCD  mode 
on  cards. 

31 b 

32 b,  0 
1 

2 

3 

4 

5 

6 

7 

33 b 

34 X The  number  of  variable  format  cards       t 
for  the  correct  record  output.  Not       I 
used  if  column  32  contains  a  blank, 
zero,  or  1.  Up  to  5  cards  can  be 
specified;  a  blank,  zero,  or  1  is 
assumed  to  mean  1  card.  If  column 
32  contains  a  4,  5,  6,  or  7,  a 

carriage  control  character  must 
be  included  in  the  format. 

35       b 

36-41    ERRORS  Card  label. 
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42       b 

43-45    XXX  3  numeric  characters,  giving  the number  of  data  fields  in  the  error 
records.  If  left  blank  or  zero, 
the  number  is  assumed  equal  to  the 
number  of  data  fields  contained  in 

the  input  records.  The  number  must 

be  right -justified  in  the  field. 

46       b 

47-50    XXXX  4  numeric  characters,  specifying  a 
maximum  number  of  error  records. 

The  number  must  be  right-justified 
in  the  field.  Processing  will 
terminate  upon  reaching  this  number. 

51  b 

52  X  1  numeric  character,  specifying  a 
maximum  number  of  errors  allowed 

per  record.  A  blank  or  zero  means 
an  unlimited  number.  Upon  reaching 
the  maximum  number,  processing  will 
transfer  to  the  next  record.  Also, 
as  soon  as  an  error  is  found, 
succeeding  ADD  operations  will 
be  bypassed  for  the  record. 

53  b 

54  b,  0  No  error  record  output. 

1  Print  error  records. 

2  Error  record  output  is  to  be 
printed  and  punched  in  BCD  mode 
on  cards.  Punch  error  records 

according  to  input  record  format. 
Used  only  \dien  input  is  in  BCD 
mode  (options  2,  3  in  column  17). 
The  number  of  data  fields  punched 
is  equal  to  the  number  of  data 
fields  in  the  input  records. 

55  b 
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56  X  The  number  of  variable  format  cards 

for  printing  of  the  error  records. 
Up  to  5  cards  can  be  used.  If 
left  blank  or  zero,  the  input 
format  is  used. 

57  b 

58  b,  0  No  titles  are  to  be  printed  above 
printed  error  record  output. 

X  Number  of  title  lines,  from  1  to  9, 
(supplied  in  the  Job  Control  Deck) 
vdiich  are  to  be  printed  above  printed 
error  record  output.   (See  ERROR 
RECORD  TITLE  CARDS.) 

59  b 

60  b,  0  Standard  error  messages  are  to  be 

used  (error  on  edit  step — ). 

1  Job -specific  error  messages  (supplied 
in  Job  Control  Deck)  are  to  be  added 
to  the  standard  messages.  (See  USER 
SUPPLIED  ERROR  MESSAGES.) 

61  b 

(The  information  supplied  in  columns  62-72  is 
optional  and  may  be  left  blank.) 

62-64    XXX  3  numeric  characters,  giving  the 
number  of  the  first  data  field 

having  a  constant  value  for  an 
ordered  subset  of  the  input  file. 

The  number  must  be  right-justified 
in  the  field. 

65      b 

66-68    XXX  3  numeric  characters,  giving  the 
number  of  the  last  data  field 

having  a  constant  value  for  an 
ordered  subset  of  the  input  data 

file.  The  number  must  be  right - 
justified  in  the  field. 
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69       b 

70-72    XXX  3  numeric  characters,  giving  the 
number  o£  the  last  edit  step  v\^ich 
applies  to  ordered  subsets  of  the 
input  data  file.  The  number  must 

be  right -justified  in  the  field. 

(The  information  supplied  in  columns  73-80  is 
required  for  the  INT/UNIVAC  version.) 

73       b 

74-75    XX  Input  tape  blocking  factor. 
Required  for  input  options 
4  and  5  in  column  17. 

76       b 

77-80    XXXX  Number  of  characters  per  logical 
record  on  input  tape.  Required 
for  input  option  4  in  column  17. 

INPUT  RECORD  FORMAT  CARD  (Optional) 

Columns   Contain  Explanation 

1       (  Left  parenthesis. 

2-80    AAA. . .A  Up  to  79  alphameric  characters 
containing  a  FORTRAN  format 
specification  which  describes 
the  format  of  the  input  records. 
If  the  specification  is  completed 
on  this  card,  a  right  parenthesis 
follows  the  format.  Used  only 
for  BCD  input. 

INPUT  RECORD  FORMAT  CONTINUATION  CARDS  (Optional) 

Columns   Contain  Explanation 

1-80    AAA. . .A  A  continuation  of  the  FORTRAN 
format  specification  described 
for  the  previous  card,  ending 
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with  a  right  parenthesis.  Up 
to  4  continuation  cards  can  be 
used. 

OUTPUT  RECORD  FORMAT  CARD  (Optional) 

Columns   Contain  Explanation 

1       (  Left  parenthesis. 

2-80    AAA. . .A  Up  to  79  alphameric  characters 
containing  a  FORTRAN  format 
specification  which  describes 
the  correct  record  output.  If 
the  specification  is  completed 
on  this  card,  a  right  parenthesis 
follows  the  format.  Not  used  for 

output  options  b,  0,  or  1  in 
column  32. 

OUTPUT  RECORD  FORMAT  CONTINUATION  CARDS  (Optional) 

Columns   Contain  Explanation 

1-80    AAA.  ..A  A  continuation  of  the  FORTRAN 
format  specification  described 
for  the  previous  card,  ending 
with  a  right  parenthesis.  Up 
to  4  continuation  cards  can  be 
used. 

ERROR  RECORD  FORMAT  CARD  (Optional) 

Columns   Contain  Explanation 

1       (  Left  parenthesis 

2-80    AAA. . .A  Up  to  79  alphameric  characters, 
containing  a  FORTRAN  format 
specification  that  describes  the 
format  of  an  error  record.  If 

the  specification  is  completed 
on  this  card,  a  right  parenthesis 
follows  the  format.  Used  only  for 
error  output  options  1  and  2  in 
column  54. 
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ERROR  RECORD  FORMAT  CONTINUATION  CARDS  (Optional) 

Columns   Contain  Explanation 

1-80    AAA. .  .A  A  continuation  of  the  format 
specification,  ending  with  a 
right  parenthesis.  Up  to  4 
continuation  cards  can  be  used. 

ERROR  RECORD  TITLE  CARD  (Optional) 

Columns   Contain  Explanation 

1-80    AAA. . .A  80  alphameric  characters  comprising 
the  first  80  columns  of  the  132 

column  title  line  for  the  printed 
error  record  output.  Up  to  9 
title  lines  represented  by  2 
cards  each  can  be  used.  Column 
58  on  the  INPUT/OUTPUT  CONTROL 
CARD  must  contain  the  number  of 
132  column  title  lines  to  be 

printed  if  this  option  is  used. 

ERROR  RECORD  TITLE  CONTINUATION  CARD  (Optional) 

Columns   Contain  Explanation 

1-52    AAA. .  .A  52  alphameric  characters  con^rising 
the  last  52  columns  of  the  132 

column  title  line  for  the  printed 
error  record  output.  This  is  the 
second  card  of  the  2 -card  set 
needed  for  each  title  line. 

H.  USER  SUPPLIED  ERROR  MESSAGE  CARD 

This  set  is  included  only  if  column  60  of  the  INPUT/OUTPUT  CONTROL 
CARD  contains  a  1. 

Two  types  of  cards  make  up  the  set.  First  are  the  error  messages 
of  which  a  maximum  of  NOPER  may  be  included.  Second  is  the  END  OF 
ERROR  MESSAGES  CARD.  If  an  ERROR  MESSAGE  CARD  is  not  present  for  an 
operation  encountering  an  error,  only  the  standard  message  will  print. 
When  an  ERROR  MESSAGE  CARD  is  included  for  an  operation,  the  message 
will  print  following  the  standard  n^ssage.  However  a  number  between 
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001  and  998  must  always  be  specified  in  columns  78-80  of  the  operations 
cards  using  error  messages  \>^en  messages  are  desired.  When  only  the 
standard  messages  are  desired,  the  step  number  can  be  specified;  any 
available  number,  if  the  step  is  not  numbered. 

ERROR  MESSAGE  CARD  (Optional) 

Columns   Contain  Explanation 

1-3     XXX  3  unique  numeric  characters  from 
001-998  to  be  used  in  referencing 
this  message.  Column  60  on  the 
INPUT/OUTPUT  CONTROL  CARD  must 
contain  a  1  if  this  option  is  used. 

5-80    AAA. .  .A  Text  of  the  error  message.  Any 
alphameric  characters  may  be  used. 

END  OF  ERROR  MESSAGES  CARD  (Optional) 

Columns   Contain  Explanation 

1-3     999  Sentinel  signifying  the  end  of 
error  messages. 

I.  DATA  LOT  TITLE  CARD 

Columns   Contain  Explanation 

1-80    AAA. . .A  Alphameric  characters  comprising  a 
descriptive  title  to  be  printed  at 
the  top  of  each  page  of  printed 
output  for  the  data  lot.  This 

*  card  must  always  be  present. 
If  data  are  BCD  mode  on  cards, 

place  the  DATA  LOT  TITLE  CARD 
at  the  head  of  the  deck. 

J.  INPUT  DATA  CARDS 

If  input  option  3  (column  17  of  the  INPUT/OUTPUT  CONTROL  CARD) 
has  been  selected,  the  input  cards  are  placed  here  in  the  job  stream. 
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K.  MULTIPLE  LOT  PROCESSING 

Users  may  process  as  many  data  lots  as  desired  in  one  run  without 
reconpiling  the  EDIT  Subsystem. 

MULTIPLE  LOT  PROCESSING  CONTINUE  CARD  (Optional) 

Columns   Contain  Explanation 

1-8     CONTINUE  Control  word  permitting  like  data 
sets  to  be  processed  with  the  same 
Job  Control  Deck.  This  card  must 

be  followed  by  the  DATA  LOT  TITLE 
CARD  for  the  next  lot  of  data  to  be 

processed.  Figure  2  illustrates 
the  job  setup. 

L.  OUTPUT  TABLE  CARDS 

Tables  used  as  input  or  formed  by  the  ADD  operation  may  be  printed 
using  the  control  cards  described  in  this  section.  If  this  group  of 
cards  is  not  in  the  Job  Control  Deck,  no  tables  will  be  printed.  The 
use  of  these  cards  is  optional. 

The  first  card  in  the  set,  the  OUTPUT  TABLE  NAMES  CARD,  lists 
the  names  of  up  to  four  tables  to  be  printed  side  by  side.  All 
tables  listed  on  one  OUTPUT  TABLE  NAMES  CARD  must  be  of  the  same 

length.  The  table  names  must  be  the  same  as  they  appear  on  the 
ADD  CONTROL  CARD  referencing  the  respective  Output  table.  The 
OUTPUT  TABLE  FORMAT  CARD  follows.  It  contains  a  FORTRAN  format 

specification  for  one  line  of  printed  table  output.  This  pair  of 
cards  may  be  repeated  as  often  as  necessary,  one  pair  after  another, 
to  describe  all  the  required  table  output. 

Output  tables  cannot  be  printed  between  lots  when  using  the 
multiple  lot  processing  option.  Output  tables  will  print  following 

all  lots  in  a  processing  run  using  one  Job  Control  Deck  if  speci- 
fied. 

OUTPUT  TABLE  NAMES  CARD  (Optional) 

Columns   Contain  Explanation 

1-11    TABLEbNAMES  Card  label.  These  cards  are  only 
used  if  Output  tables  are  to  be 

printed. 
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Figure  2.  — Multiple  Lot  Processing — Use  of  the  Continue  Option 
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12-13    bb 

14-17    AAM  4  alphameric  characters,  giving  the 
name  of  the  table  to  be  printed  in 
the  first  column  of  the  table  out- 

put. The  name  must  be  left -justi- 
fied in  the  field,  and  must  appear 

exactly  as  given  in  columns  70-73 
or  74-77  of  an  ADD  OPERATION  CARD. 
The  name  is  used  to  select  the  table 

to  be  printed,  and  is  printed  at  the 
top  of  every  page  of  table  output. 
The  names  of  up  to  4  tables  to  be 
printed  side  by  side  may  be  listed 
in  the  following  columns  of  this 
card.  The  order  in  which  they  are 
listed  determines  the  order  in  which 

they  are  printed.  Table  names  may 
be  repeated  if  necessary.  The 
tables  must  all  be  the  same  length. 

18   b 

19-33    AAAA  Repetition  of  columns  14-18  format, 
giving  the  names  of  the  remaining 
tables  to  be  printed  in  the  table 
output . 

OUTPUT  TABLE  FORMAT  CARD  (Optional) 

Columns   Contain  Explanation 

1       (  Left  parenthesis. 

2-80    AAA. ..A  Up  to  79  alphameric  characters, 
ending  with  a  right  parenthesis, 
and  containing  a  FORTRAN  format 
specification  for  a  line  of  printed 
table  output.  Input  tables  must  be 
printed  under  I  format  with  enough 
I  fields  to  print  each  field  of  the 
input  entry.  Output  tables  must  be 

printed  under  F  format.  The  speci- 
fication should  be  written  so  that 

the  column  for  each  table  is  centered 
under  the  table  name  that  is  printed 
at  the  top  of  each  page.  The  table 
names  are  written  as  follows: 
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TABLE  1  in  print  positions  22-25. 
TABLE  2  in  print  positions  47-50. 
TABLE  3  in  print  positions  72-75. 
TABLE  4  in  print  positions  97-100. 

M.  MULTIPLE  JOB  PROCESSING 

Users  may  process  additional  Job  Control  Decks  in  one  processing 
run  without  recompiling  the  EDIT  Subsystem. 

START  OVER  CARD  (Optional) 

Columns   Contain  Explanation 

1-10    START  OVER  Control  word  permitting  dissimilar 
data  sets  to  be  processed  with 
different  Job  Control  Decks.  This 
card  acts  as  the  END  OF  JOB  CARD 

for  the  previous  Job  Control  Deck. 
It  must  be  followed  by  the  CONTROL 
DECK  TITLE  CARD  for  the  new  Job 

Control  Deck  to  be  processed. 
Figure  3  illustrates  the  job setup. 

N.  END  OF  JOB  CARD 

Columns   Contain  Explanation 

1-10    ENDbOFbJOB  A  control  word  signifying  the  end 
of  the  job  specification.  It  must 
always  be  the  last  card  of  the  Job 
Control  Deck  unless  multiple  lot 
or  multiple  job  processing  will  be 
used.  See  the  following  sections 
for  an  explanation. 

III.  MESSAGES  PRINTED  DURING  EXECUTION 

EDIT- 2  performs  a  variety  of  checks  on  the  Job  Control  Deck  in 
preparation  for  execution  of  the  actual  edit  steps.  Possible  sources 

of  error  on  individual  control  cards  are  indicated  by  one  of  the  fol- 
lowing error  messages.  In  addition  to  these  EDIT- 2  produced  messages, 

the  operating  system  under  which  the  subsystem  is  being  executed  may 
produce  its  own  messages.  The  consequences  of  these  messages  should 
be  determined  by  consulting  with  the  local  systems  representative. 
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JCL -TERMINATION  JCL  CARD 

Figure  3.  — Multiple  Job  Processing — Use  of  the  Start  Over  Option 
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The  following  39  messages  are  produced  by  EDIT- 2.  They  are  dis- 
played in  order  by  the  subroutine  which  prints  them. 

NUMBER  OF 
SUBROUTINE MESSAGES 

SUBl 
20 

SUB2 
11 

SUB3 4 
SUB4 4 

Also  printed  is  a  storage  utilization  summaiy.  The  first  half 
of  this  summary  is  printed  by  SUBl,  the  second  half  by  SUB2. 

A.  SUBl  MESSAGES 

1.  PASS  IDENTIFICATION  CARD  IS  MISSING 

This  message  occurs  if  the  first  four  columns  of  the  PASS 
IDENTIFICATION  CARD  are  not  PASS.  The  card  may  be  punched 
incorrectly,  or  may  be  out  of  order  in  the  deck.  Correct  the 
error  and  start  processing  from  the  beginning. 

2.  ERROR  IN  INPUT  TABLE  NAME  CARD,  CORRECT  AND  REPROCESS 

This  message  is  printed  if  certain  logical  relationships 
specific:  on  the  INPUT  TABLE  NAME  CARD  do  not  hold.  The  image 
read  probably  will  be  an  extra  entry  card  from  the  previous  Input 
table.  The  logical  relationships  are  (1)  the  field  width  must  be 
specified  for  each  field  of  an  entry,  (2)  the  other  field  widths 
must  be  blank  or  zero. 

3.  THE  NUMBER  OF  COLUMNS  PER  ENTRY  TIMES  THE  NUMBER 
OF  ENTRIES  PER  CARD  IS  GREATER  THAN  80 

This  message  pertains  to  the  INPUT  TABLE  NAME  CARD.  Either 
the  image  read  was  not  a  table  name  card  or  the  mentioned  values 
are  mispunched. 

4.  ENTRY  OUT  OF  SEQUENCE,  TABLE  AAAA  ENTRY  NUMBER  YYYYY 

This  message  is  printed  if  the  cards  comprising  an  Input  table 
are  not  in  ascending  order,  as  required.  AAAA  is  the  table  name 
from  columns  1-4  of  the  INPUT  TABLE  NAME  CARD.  YYYYY  is  the  card 
number  in  the  table.  Correct  the  error  and  start  processing  from 
the  beginning. 
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5.  TABLE  AAAA  CONSISTING  OF  YYYYY  ENTRIES  HAS  BEEN 
READ  CORRECTLY 

This  message  is  printed  each  time  an  Input  table  has  been  read 
successfully.  AAAA  is  the  name  of  the  table  punched  in  columns  1-4 
of  the  INPUT  TABLE  NAME  CARD.  YYYYY  is  the  number  of  cards  read 

for  the  table,  taken  from  columns  6-10  of  the  INPUT  TABLE  NAME  CARD. 

6.  TABLE  NUMBER  XX  HAS  EXCEEDED  DIMENSIONED  SPACE 

This  message  is  printed  if  the  total  number  of  entries  in  the 
Input  tables  is  greater  than  dimensioned  storage.  XX  is  the  number 
of  the  table  in  the  input  deck  that  was  being  read  when  available 
storage  was  exceeded.  The  number  or  size  of  Input  tables  must  be 

reduced,  or  the  available  storage  must  be  increased  before  proc- 
essing can  be  started  again  from  the  beginning. 

7.  ERROR  IN  TABLE  ENTRY  ABOVE 

This  message  refers  to  the  input  constants.  It  is  printed 
if  column  1  of  an  entry  does  not  contain  L  or  if  the  constant  was 
previously  defined.  The  END  or  NONE  cards  for  the  input  constants 
may  be  missing. 

8.  COLUMNS  57  to  62  MUST  INDICATE  THE  NUMBER  OF  FIELDS 
USED  TO  DESIGNATE  GENERATED  VALUES 

This  message  is  only  printed  for  the  GENERATE  operation  if 
the  number  of  fields  used  to  designate  generated  values  is  not 
specified. 

9.  OPERATION  NAME  HAS  BEEN  MISSPELLED 

Message  prints  if  the  operation  name  punched  in  columns  4-9 
does  not  correspond  to  one  of  those  mentioned  in  the  section  on 
edit  operations.  The  card  may  be  punched  incorrectly  or  the 
FINISH  OPERATION  CARD  may  be  missing. 

10.  TABULAR  CONSTANT  HAS  ILLEGAL  REFERENCE  VALUE 

The  operation  contains  an  input  constant  of  the  form  LXX 
where  XX  decodes  to  zero.  The  offending  constant  may  be 
mispunched. 

11.  CONSTANT  LXX  HAS  NOT  BEEN  DEFINED 

The  constant  was  not  defined  in  the  table  of  input  constants. 
The  offending  constant  may  be  mispunched. 
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12.  THIS  OPERATION  HAS  NEITHER  A  SKIP  STEP  NUMBER 
NOR  AN  ERROR  MESSAGE  NUMBER 

This  message  applies  to  operations  LOGIC,  LIST  CHECK,  CROSS 
CHECK,  CROSS  RANGE  CHECK,  SKIP,  AND  PRINT.  These  operations  must 

have  either  an  error  message  number  punched  in  columns  78-80  or  a 
skip  step  number  punched  in  columns  51-53.  They  may  have  both 
options  specified. 

13.  COLUMN  10  SHOULD  BE  EITHER  I  OR  L 

This  message  applies  to  operations  LIST  CHECK  and  CROSS  CHECK. 
Column  10  must  contain  I  or  L  to  designate  whether  illegal  or  legal 
values  are  contained  in  the  associated  Input  table. 

14.  COLUMN  10  SHOULD  BE  BLANK 

This  message  refers  to  all  operations  except  LIST  CHECK  and 
CROSS  CHECK. 

15.  CHECK  COLUMNS  70-77  FOR  ILLEGAL  OR  UNDEFINED  TABLES 

Only  operations  LIST  CHECK,  CROSS  CHECK,  CROSS  RANGE  CHECK, 

GENERATE,  and  ADD  may  have  tables  defined  in  columns  70-73.  Only 
the  ADD  operation  may  have  a  table  defined  in  columns  74-77  and 
this  definition  is  mandatory  for  the  ADD  operation. 

16.  AN  OPERAND  IS  NOT  SPECIFIED  CORRECTLY 

Message  prints  if  an  operand  punched  on  an  ARITFflETIC  OPERATION 
CARD  is  not  one  of  those  allowed.  Correct  and  start  processing  from 
the  beginning. 

17.  TRUE  FALSE  DESIGNATION  IS  ABSENT 

Each  LOGIC  OPERATION  CARD  must  have  a  T  or  F  punched  in 
column  50.  !, 

18.  THE  SYMBOL  AAAA  IS  INVALID 

Message  prints  if  a  relational  operator  or  connective  on  a 
LOGIC  OPERATION  CARD  is  not  one  of  those  allowed.  AAAA  is  the 

symbol  which  is  punched  incorrectly.  Correct  and  start  processing 
from  the  beginning. 

I 
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19.  A  LOGIC  OPERATION  HAS  AN  INVALID  CCMBINATION 
OF  CONNECTIVES  OR  OPERATORS.  EDIT  STEP  XXX 

Message  prints  if  the  statement  punched  on  a  LOGIC  OPERATION 
CARD  is  not  one  of  the  types  specified. 

20.  XXXXX  EDIT  STEPS  HAVE  BEEN  CALLED  FOR  YYYYYY  EDIT  STEPS 
HAVE  BEEN  PROVIDED  FOR--CORPJECT  AND  REPROCESS 

Message  prints  When  the  number  of  operation  cards  exceeds  the 
value  of  the  variable  NOPER.  In  the  standard  version,  NOPER  equals 
400.  XXXXX  is  the  total  number  of  operation  cards  read  and  YYYYYY 
is  the  value  of  NOPER.  Change  the  number  of  operation  cards  or 
change  the  value  of  NOPER.  Start  processing  from  the  beginning. 

B.  SUB2  MESSAGES 

21.  TABLE  NAME  AAAA  CANNOT  BE  FOUND 

Message  prints  if  an  Input  table  mentioned  on  an  ADD,  LIST 
CHECK,  GENERATE,  CROSS  CHECK,  OR  CROSS  RANGE  CHECK  OPERATION  CARD 
cannot  be  found  amongst  the  Input  tables.  AAAA  is  the  name  of  the 
table  which  cannot  be  found.  The  table  name  may  be  mispunched  on 
the  operation  card  or  the  table  may  be  missing  from  the  Job  Control 
Deck.  Correct  and  start  processing  from  the  beginning. 

22.  ADD  TABLE  DEFINED  IN  OPERATION  XXX  HAS  EXCEEDED 
DIMENSIONED  SPACE 

This  message  is  printed  if  the  total  number  of  entries  in 
the  Iput  tables  plus  the  total  number  of  cells  occupied  by  ADD 
operation  tables  is  greater  than  dimensioned  space.  XXX  is  the 
sequential  number  of  the  operation  v/hich  defined  the  table  which 
exceeded  the  maximum.  The  number  or  size  of  Input  table  and/or 
ADD  tables  must  be  reduced,  or  the  available  storage  must  be 
increased  by  changing  NDIMEN  before  processing  can  be  started 
again  from  the  beginning. 

23.  MAXIMUM  NUMBER  OF  INPUT  TABLES  HAS  BEEN  EXCEEDED 

Message  prints  if  the  number  of  Input  tables  exceeds  the 
value  of  the  variable  NTBLE.  Reduce  the  number  of  Input  tables 
or  change  the  value  of  NTBLE.  Correct  and  start  processing  from 
the  beginning. 
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24.  INCORRECT  CARD  IN  UPDATE  TABLES 

Message  prints  if  the  UPDATE  TABLE  JOB  SUI^IARY  CARD  or  the 
UPDATE  TABLE  IDENTIFICATION  CARD  or  the  UPDATE  TABLE  TITLE  CARD 

is  missing  or  out  o£  order.  Correct  and  start  processing  from 
beginning. 

25.  UPDATE  TABLE  AAAA  CANNOT  BE  FOUND  AMONG  ADD 
OPERATION  TABLES 

Message  prints  if  the  table  name  punched  in  columns  45-48  of 
the  UPDATE  TABLE  IDENTIFICATION  CARD  does  not  agree  with  one  of 

the  table  names  punched  in  columns  74-77  of  the  ADD  OPERATION 
CARD.  AAAA  is  the  table  name  from  the  UPDATE  TABLE  IDENTIFICATION 

CARD.  Correct  and  start  processing  from  the  beginning. 

26.  UPDATE  TABLE  CARDS  OUT  OF  ORDER  IN  TABLE  AAAA 

Message  prints  if  the  cards  comprising  an  Update  table  are 
out  of  sequence  according  to  the  sequence  number  punched  in 
columns  4-8  of  the  UPDATE  TABLE  ENTRY  CARD  or  if  the  table  name 

punched  in  columns  77-80  of  the  same  card  is  not  identical  to  the 
name  punched  in  columns  45-48  of  the  UPDATE  TABLE  IDENTIFICATION 
CARD.  AAAA  is  the  table  name  punched  in  columns  45-48  of  the 
UPDATE  TABLE  IDENTIFICATION  CARD.  Correct  and  start  processing 
from  the  beginning. 

27.  ERROR  IN  INPUT/OUTPUT  CONTROL  CARD,  CORRECT  AND  RERUN 

An  error  or  inconsistency  has  been  found  on  the  INPUT/OUTPUT 
CONTROL  CARD  or  the  card  is  out  of  sequence.  Correct  and  start 
processing  from  beginning. 

28.  INPUT  MODE  4  REQUIRES  BCD  TAPE  BLOCKING  FACTOR 
AND  NUMBER  OF  CHARACTERS  PER  RECORD 

This  message  is  only  applicable  to  the  INT/UNIVAC  version 

of  Subsystem  EDIT- 2.  The  indicated  items  must  be  recorded  on 
the  INPUT/OUTPUT  CONTROL  CARD. 

29.  INPUT  MODE  5  REQUIRES  BINARY  TAPE  BLOCHNG  FACTOR 

This  message  is  only  applicable  to  the  INT/UNIVAC  version 
of  Subsystem  EDIT- 2.  The  blocking  factor  must  be  recorded  on 
the  INPUT/OUTPUT  CONTROL  CARD. 
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30.  999  END  CARD  FOR  USER  SUPPLIED  ERROR  MESSAGES 
IS  MISSING  OR  THERE  ARE  TOO  MANY  ERROR  MESSAGES. 
THE  PROGRAM  IS  SET  UP  TO  HANDLE  A  MAXIMUM  OF  XXX. 
PROCESSING  TERMINATED. 

The  last  card  of  the  set  of  user  supplied  error  message 
must  be  a  999  card.  The  program  limit  as  to  the  number  of 
error  messages  is  NOPER. 

31.  ERRORS  HAVE  BEEN  FOUND  IN  THE  CONTROL  DECK- 
RUN  ABORTED 

Correct  the  errors  and  start  processing  from  the  beginning. 

C.  SUB3  MESSSAGES 

32.  THE  OPERATIONS  FORM  AN  INFINITE  LOOP. 
PROCESSING  STOPPED. 

This  message  occurs  if  a  given  input  record  takes  more  than 
NOPER  edit  steps  to  process. 

33.  XXXX  ERRORS  HAVE  OCCURRED 

Message  prints  if  the  maximum  allowable  number  of  errors 
specified  on  the  INPUT/OUTPUT  CONTROL  CARD  is  exceeded.  XXXX  is 
the  number  of  errors  at  that  point.  The  run  is  terminated  and, 
if  specified,  a  set  of  Update  tables  is  punched.  To  restart, 
processing  must  be  started  from  the  beginning  using  the  update 

option  on  the  PASS  IDENTIFICATION  CARD,  columns  11-15,  to  con- 
form with  the  number  of  records  remaining  to  process.   (It  will 

be  necessary  to  modify  the  input  data  set  so  that  it  contains 
only  the  unprocessed  records.) 

34.  ERROR  IN  EDIT  STEP  XXX  BRANCH  POINT  YYY  CANNOT 
BE  FOUND.  PROCESSING  STOPPED. 

This  message  is  printed  when,  in  the  execution  of  the  edit 
steps,  it  is  discovered  that  the  skip  step  number  specified  on 
operation  XXX  does  not  have  a  corresponding  operation  step  YYY. 
Either  step  number  XXX  is  mispunched  or  step  YYY  is  missing. 
Correct  and  start  processing  from  the  beginning. 
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35.  INPUT  PARITY  ERROR  COUNT  =  XXX 

The  program  will  print  this  message  each  time  a  parity  error 

or  data  check  is  encountered  on  an  input  record  read.  Actual  cir- 
cumtances  causing  branching  through  the  error  clause  of  a  read 
statement  may  vary  from  system  to  system.  Contact  your  local 
systems  representative  for  assistance.  The  program  terminates 
processing  after  25  bad  input  records. 

D.  SUB4  MESSAGES 

36.  PASS  XX  PROCESSED  YYYYY  RECORDS  OF  WHICH 
11111  WERE  FOUND  CORRECT 

Message  prints  after  all  input  records  have  been  processed. 

XX  is  the  pass  identification  number  from  columns  6-7  of  the  PASS 
IDENTIFICATION  CARD.  YYYYY  is  the  total  number  of  records  proc- 

essed and  should  be  the  same  as  columns  11-15  of  the  INPUT/OUTPUT 
CONTROL  CARD.  11111   is  the  total  number  of  records  found  correct. 

This  is  the  number  of  records  v;ritten  on  the  output  file  depending 
upon  the  option  taken  in  column  32  of  the  INPUT/OUTPUT  CONTROL  CARD. 

37.  THE  INVALID  TABLE  NAME  AAAA  HAS  BEEN  REQUESTED 
FOR  OUTPUT 

Message  prints  if  one  of  the  names  punched  on  the  OUTPUT 
TABLE  NAME  CARD  does  not  correspond  with  the  name  of  an  Input 
table  or  a  table  generated  by  an  ADD  operation.  AAAA  is  the 
offending  table  name  punched  on  the  OUTPUT  TABLE  NAME  CARD. 
Correct  the  card  and  start  from  the  beginning,  changing  columns 
11-15  of  the  INPUT/OUTPUT  CONTROL  CARD  to  00000  and  using  the 
update  option  of  the  PASS  IDENTIFICATION  CARD  with  the  Update 
tables  punched  for  the  current  pass.  This  will  cause  only  the 
final  Output  table  to  be  processed. 

38.  THE  TABLE  AAAA  DOES  NOT  HAVE  THE  SAME  LENGTH 

AS  OTHERS  REQUESTED  FOR  OUTPUT 

Message  prints  if  one  or  more  of  the  tables  mentioned  on  an 
OUTPUT  TABLE  NAfvE  CARD  is  not  of  the  same  length  as  the  other  to 
be  printed  beside  it.  AAAA  is  the  name  of  the  table  taken  from 
the  OUTPUT  TABLE  NAME  CARD.  Correct  the  card  and  use  the  same 
restart  procedure  described  for  message  37. 
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39.  TABLE  OUTPUT  CONTROL  CARD  INCORRECT 

Message  prints  if  columns  1-11  of  the  OUTPUT  TABLE  NAME  CARD 
is  not  punched  as  one  of  the  following: 

TABLEbNAMES 
CONTINUE 
STARTbOVER 
ENDbOFbJOB 

Correct  the  card  and  use  the  same  restart  procedure  described 
for  message  37. 

E.  STORAGE  UTILIZATION  SUMMARY 

This  brief  summary  is  printed  after  all  the  edit  steps  have 
been  read.  It  is  provided  for  users  to  show  how  close  they  are  to 
exceeding  the  dimension  limits  built  into  Subsystem  EDIT- 2.  These 
limits  can,  of  course,  be  overriden.  The  only  subroutine  which  must 
be  modifed  is  MAIN.   (See  SUBPROGRAM  NAMES  AND  FUNCTIONS;  also  see 
IMPORTANT  ARRAYS  AND  VARIABLES  in  particular  regard  to  variable 
dimension  limits  NOPER,  NTBLE,  and  NDIMEN.)  An  example  of  this 
summary  is  shown  below: 

STORAGE  UTILIZATION  SUMMARY  . . . 

AVAILABLE USED 

EDIT  STEPS 400 
60 

CONSTANTS 99 1 

TABLES   INPUT 
OU'l'PUT 

11 

3 

TOTAL 40 14 

TABLE  SPACE 
8,000 42 
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IV.  OPERATNG  INSTRUCTIONS- -INFORMATION  FOR  PROGRAMERS 

A.  DIMENSIOlxIED  SPACE 

There  are  restrictions  on  both  the  dimensions  and  the  overall 

size  of  problems  that  can  be  handled  in  a  single  EDIT- 2  processing 
run.  These  are  the  results  of  the  manner  in  which  dimensioned  space 
has  been  allocated  and  of  the  total  space  available  in  a  given 

operating  system.  The  subsystem  has  been  written  so  that  all  modi- 
fications of  dimensioned  space  can  be  made  in  the  subprogram  called 

MAIN. 

Summary  of  dimensioned- space  restrictions  and  associated 
program  variables  and  arrays 

Item Restriction ;  Variable  ; 
Arrays 

Maximum  number  of  cells 

in  all  input  and  output 
table  entries 8,000 

NDIMEN ZIMP,  IMP 

Maximum  number  of 
fields/record 

200 KKVAR PDATA,  NDATA 
PLOT,  IPLOT 

Maximum  number  of 

input  and  output 
tables 

40 NTBLE NTAB,  PNTAB 

Maximum  number  of 

program  operations 

400 NOPER NOVAR,  NCONST, 
NAME,  PNAME, 
CONST,  IPROG, 

NESTP,  NERMES,  NUM 

B.  INPUT/OUTPUT  UNIT  ASSIGfMENTS 

Subsystem  EDIT- 2  accepts  data  and  control  information  by  several 
input  devices;  the  output  of  the  edited  data  can  be  received  in 
several  forms.  The  following  are  the  input/output  unit  assignments 
in  the  standard  version  of  the  program: 
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UNIT  USE 

10      Input  data  in  binary  or  BCD  mode. 

2      Output  of  correct  records  in  binary  or  BCD  mode. 

5  Input  program  deck,  job  control,  EDIT  control  and 
data  (v^en  data  are  entered  on  cards). 

6  Printed  output  of  correct  records,  error  records, 
tables,  and  other  messages. 

7  Punched  output  of  correct  records,  error  records, 
and  Update  tables. 

Any  or  all  of  these  assignments  can  be  changed  in  subprogram 
MAIN  to  satisfy  local  requirements. 

C.  USE  OF  THE  CALCULATE  OPERATION 

The  EDIT- 2  Subsystem  includes  a  dummy  subroutine  named  CALCUL 
which  can  be  called  as  a  step  or  steps  in  the  editing  sequence.  To 
use  this  feature,  the  dummy  subroutine  must  be  replaced  by  another 
subroutine  of  the  same  name,  but  programed  in  FORTRAN  IV  to  accomplish 
the  desired  data  operations.  The  subroutine  has  the  following  calling 
sequence  and  DIMENSION  statement: 

SUBROUTINE  CALCUL ( I SWTCH, IBRNCH,NDATA,PDATA,IPLOT,PLOT, 
1  KKVAR,INERR,LU6,LINE,LSTEP) 
DIMENSION  NDATA (KKVAR) ,  PDATA (KKVAR) ,  IPLOT  (KKVAR) ,  PLOT  (KKVAR) 

The  arrays,  NDATA  and  PDATA,  contain  the  data  fields  of  the  unit 

record  currently  being  processed.  To  retrieve  or  to  store  informa- 
tion, the  user  must  reference  either  PDATA  or  NDATA  by  appropriate 

data-field  identification  numbers.  If  the  information  is  fixed-point 
quantity,  the  name  NDATA  is  used.  If  it  is  floating-point  quantity, 
the  name  PDATA  is  used. 

For  example,  the  following  subroutine  adds  the  values  in  data 
fields  1  and  2,  and  stores  the  resulting  value  in  data  field  27; 
and  it  divides  the  value  in  data  field  101  by  the  value  in  data 
field  11,  and  stores  the  resulting  value  in  data  field  15: 
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SUBROUTINE  CALCUL  (ISWrCH,IBRNCH,NDATA,PDATA,IPLOT,PLOT, 
1  KKVAR,INERR,LU6,LINE,LSTEP) 
D IMENS ION  NDATA  (KKVAR)  ,  PDATA  (KKVAR) ,  IPLOT  (KKVAR)  ,  PLOT  (KKVAR) 
NDATA  (2  7)  =NDATA  (1 ) +NDATA  (2 ) 
PDATA(15)  =PDATA(101)  /PDATA(ll) 
RETUiy^ 
END 

The  first  (add)  arithmetic  statement  illustrates  an  operation  done 

entirely  in  fixed-point  arithmetic.  The  data  fields  in  the  right- 
hand  side  of  the  statement  must  have  been  read  as  fixed-point  numbers 
or,  if  read  as  floating-point  numbers,  must  have  been  converted  to 
fixed-point  by  the  FIX  operation.  The  second  (divide)  arithmetic 
statement  illustrates  an  operation  done  entirely  in  floating-point 
arithmetic.  The  data  fields  in  the  right-hand  side  of  the  statement 
must  have  been  read  as  floating-point  numbers,  or,  if  read  as  fixed- 
point  numbers,  must  have  been  converted  to  floating-point  by  the 
FLOAT  operation. 

The  variable  ISWTCH  may  be  ignored.  This  variable  is  used  only 
for  multiple  entries  into  subroutine  CALCUL. 

The  variable  IBRNCH  contains  the  fixed-point  number  punched  in 
columns  57-62  of  the  given  CALCUL  operation  card.  If  more  than  one 
calculate  operation  is  used,  IBRNCH  can  be  used  to  branch  to  the 
appropriate  part  of  the  calculate  subroutine;  moreover,  this  option 
allows  construction  of  a  conglomerate  subroutine  CALCUL  which  can  be 

called  by  several  EDIT- 2  Job  Control  Decks  with  the  appropriate 
calculate  operations  within  each  separate  job  being  performed  on 
the  basis  of  IBRNCH. 

The  variable  INERR  acts  as  a  switch  for  printing  the  user- 
supplied  error  message  specified  in  columns  78-80  of  the  given 
CALCUL  operation  card  and/or  for  skipping  to  the  edit  step  number 

specified  in  columns  51-53  of  the  given  CALCUL  operation  card. 
INERR  may  be  ignored  if  these  options  are  not  used.  The  switch 
values  are  as  follows: 

INERR=0  No  printing  or  skipping 

INERR=1  Print  and/or  skip 

INERR  does  not  have  to  be  set  to  zero  in  the  CALCUL  subroutine 
since  this  is  done  in  subroutine  SUBS  before  each  call  to  CALCUL. 
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Variables  LU6  (printer  logical  unit) ,  LINE,  and  LSTEP  allow  error 
messages  and  partial  prints  to  be  written  directly  out  of  subroutine 
CALCUL.  LINE  is  the  print  line  counter  for  subroutine  SUB3.  LSTEP  is 

the  operation  step  number  punched  in  columns  1-3  of  the  given  CALCUL 
operation  card.  These  variables  may  be  ignored  unless  used. 

D.  SUBPROGRAM  NAMES  AND  FUNCTIONS 

MAIN 

SUBl 

SUB2 

SUB3 

SUB4 

PACK 

LEFTAB 

ALLTAB 

UNPACK 

RESTAR 

The  main  calling  sequence  of  Subsystem  EDIT-2.  It  sets 
array  dimensions  and  calls  SUBl,  SUB2,  SUB3,  and  SUB4 
in  that  order. 

Reads  all  Input  table  and  operation  cards.  Checks 
for  consistency  and  sets  up  necessary  information 
for  using  each  operation  called. 

Reads  Update  table  (if  present)  and  all  control 
cards  containing  input  and  output  record  descriptions. 
Reads  headings  for  printed  output.  Reads  list  of 
user  supplied  error  messages.  Sets  up  all  necessary 
information  for  input /output. 

Processes  all  input  data  according  to  operation 
described  in  the  Job  Control  Deck.  Writes  out 
records  which  are  in  error. 

Reads  all  table  output  control  cards  and  prints  any 
table  requested. 

Packs  each  field  in  a  table  entry  with  a  32 -bit  word. 
Called  by  SUBl  and  SUB3. 

Searches  in  IMP,  ZIMP  array  v^en  leftmost  table  field 
is  the  argument. 

Searches  table  in  IMP,  ZIMP  array  when  entire  entry 
is  used  as  an  argument. 

Unpacks  a  32 -bit  word  coir^osed  of  a  packed  data  field 
or  a  table  entry. 

Punches  out  ADD  tables  (for  restart  or  update)  at 
end  of  processing,  or  if  number  of  errors  is  greater 
than  expected. 
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CALCUL   A  dummy  subroutine  which  is  called  by  the  calculate 
operation.  It  may  be  programed  by  the  user  to  perform 
any  record  processing  operations  not  provided  for  by 
other  program  operations. 

SYSSUB   Decodes  BCD  words  for  SUBl. 

E.  IMPORTANT  ARRAYS  AND  VARIABLES 

Variable 
or  Array Dimension 

NW 9 

NPSTEP 1 

ISTEP 1 

WAR 

NTAB, 
PNTAB 

NCVT 

NWORK 

IPROG 

NOVAR 

NCONST, 
CONST 

NTBLE 
X  15 

The  following  are  the  principal  variables  and  arrays  used  in 

Subsystem  EDIT- 2: 

Fixed-point  working  storage 

Total  number  of  program  operations 

The  index  or  identification  number 

(sequential)  of  the  program  operation 
currently  being  executed 

The  number  of  input  data  fields 

Indexing  information  for  the  tables;  where 
NTBLE  is  the  number  of  tables  and  the 
second  dimension  locations  are  used  as 
follows : 
1  Index  of  the  first  table  value  in  IMP 
2  Index  of  the  final  table  value  in  IMP 

3  Index  of  table  midpoint 
4  Index  of  first  quart ile 
5  Index  of  third  quart ile 

6-14  Number  of  positions,  in  octal, 
occupied  by  each  field  of  a  table  entry 

15  Number  of  fields  in  a  table  entry 

Field  widths  of  a  table  entry,  in  bits 

Working  storage 

Identification  number  of  the  program 
operation  used  in  each  program  step 

Identification  numbers  of  each  data 
field  used  in  each  program  step,  in 
order  listed  on  operation  cards 

Value  of  the  constant  used  in  each  program 

step,  if  any.  The  value  referred  to  as 
COl  on  the  operation  card  is  stored  in 
the  first  location  of  the  second  dimension, 
and  C02  is  stored  in  the  second  location 
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NOPER 

NOPER 
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NOPER 
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NAME NOPER 

X  4 

FIN 

IMP, 

ZIMP 

NDATA, 
PDATA 

IWIDTH, 
PWIDTH 

FOOT 

FERR 

TITLE 

NMODE 

NTVAR 

100 

NDIMEN 

KWAR 

13 

100 

100 

20 

1 

NCHAR 1 

NES'l'P 
NOPER 

NELIST 998 

NERMES NOPER 
X  19 

CLIST 99 

Identification  of  Input  tables  used  in 
each  program  step,  if  any;  where  the 
locations  of  the  second  dimension  are 
used  as  follows: 
1  Identification  number  of  the  first 

table  used  in  the  program  step 
2  Identification  number  of  the  second 

table  used  in  the  program  step 
3  Alphameric  name  of  the  first  table 
4  Alphameric  name  of  the  second  table 

Storage  for  the  read- in  format  specifi- 
cations for  input  data 

Storage  array  for  all  Input  and  Output 
tables 

Storage  array  for  all  data  fields 
(input  and  generated)  of  the  unit 
record  currently  being  processed 

Storage  array  for  Output -table  scale 
factors 

Storage  array  for  correct  record  output 
format  specification 

Storage  array  for  error  output  format 

specification 

Storage  array  for  the  title  for  all 
printed  output 

Number  identifying  the  mode  in  which 
the  input  data  are  written:  1  equals 
binary;  2  equals  BCD 

Total  number  of  data  fields  output  for 
a  correct  record 

Number  identifying  the  output  options 

Identification  number  of  each  edit 
operation  step 

Index  reference  array  for  user- 
supplied  error  messages 

Storage  array  for  user -supplied 
error  messages 

Storage  array  for  input  constants 
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IPLOT, 
PLOT 

NUM 

JTITLE 

KKVAR 

NOPER 

300 

Storage  array  for  all  data  fields 
(input  and  generated)  of  the  plot 
variables.  These  are  variables 

common  to  a  series  of  input  records 

Identification  number  of  the  user- 
supplied  error  message  associated 
with  a  given  edit  operation  step 

Storage  array  for  heading  of  printed listing 

F.  BIT  MANIPULATION 

EDIT- 2  stores  Input  tables  required  for  some  operations  by 
packing  several  fields  into  single  fixed-point  words.  Some  oper- 

ation controls  (those  for  FIX,  FLOAT,  LOGIC,  AND  ARITHE)  are  stored 

by  packing  data- field  identification  numbers  and  operation  options 
into  the  same  word.  In  each  case,  the  words  are  packed  and  unpacked 
by  the  use  of  binary  arithmetic.  The  standard  subsystem  decks  will 
not  function  properly  on  machines  using  either  larger  or  smaller 

numbers  of  bits  in  fixed-point  operations  unless  the  shift  constants 
that  are  used  to  pack  and  unpack  are  changed  to  correspond  with  the 
number  of  bits  per  word  in  that  particular  machine.  The   subprograms 
PACK,  UNPACK,  and  SUB2  perform  these  bit  manipulations. 

i 
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JCL- TERMINATION  JCL  CARD 

Figure  4.  ~EDIT-2  Run  Stream 

Figure  5.  — Job  Control  Deck 
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CONTROL    DECK    TITLE  CARD 

PASS   IDENTIFICATION  CARD 

INPUT  TABLE   COMMENT  CARD 

INPUT  TABLE   NAME  CARD 

INPUT  TABLE   ENTRY  CARDS 

INPUT  TABLES  END  CARD 

NO  INPUT  TABLES  CARD 

.  INPUT  CONSTANT  ENTRY  CARD 

INPUT  CONSTANTS  END   CARD 

NO  INPUT  CONSTANTS  CARD 

i 
EDIT  OPERATION   CARDS 

FINISH  OPERATIONS  CARD 

UPDATE  TABLE  TITLE   CARD 

UPDATE  TABLE  JOB  SUMMARY  CARD 

UPDATE  TABLE   IDENTIFICATION   CARD 

UPDATE  TABLE   ENTRY  CARD 

UPDATE  TABLE   FINISH   CARD 

Figure  6.  —A  DECISION  TREE—Setting  Up  the  Job  Control  Deck  (cont'd. ) 
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INPUT/OUTPUT  CONTROL  CARD 

© 

INPUT   RECORD   FORMAT  CARD 

INPUT   RECORD   FORMAT  CONTINUATION   CARDS 

OUTPUT   RECORD   FORMAT  CARD 

OUTPUT   RECORD   FORMAT  CONTINUATION  CARDS 

DATA  LOT  TITLE  CARD 

ERROR    RECORD   FORMAT  CARD 

ERROR    RECORD   FORMAT  CONTINUATION   CARDS 

ERROR    RECORD  TITLE   CARD 

ERROR    RECORD  TITLE   CONTINUATION   CARD 

ERROR   MESSAGE   CARD 

END  OF   ERROR   MESSAGES  CARD 

Figure  6.  ~A  DECISION  TREE-Setting  Up  the  Job  Control  Deck  (cont'd. ) 
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NPUT  DATA  CARDS 

SYSTEM   END  OF    FILE   CARD 

MULTIPLE    LOT  PROCESSING 

CONTINUE   CARD 

OUTPUT  TABLE   NAMES  CARD 

OUTPUT  TABLE   FORMAT  CARD 

END  OF  JOB  CARD 

MULTIPLE  JOB   PROCESSING  START  OVER   CARD 

Figure  6.  ~A  DECISION  TREE —Setting  Up  the  Job  Control  Deck 
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ABSTRACT 
A  procedural  guide  for  using  the  SOLVE  II  computerized  technique  for 

analyzing  hardwood  sawmills.  Included  are  discussions  of:  (1)  analysis  de- 
sign, (2)  data  collection,  and  (3)  computer  card  preparation  and  use.  By  fol- 

lowing this  guide,  sawmill  analysts  should  have  little  difficulty  in  using  the 
technique. 
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FOREWORD 

This  is  the  second  of  a  series  of  five  papers  on  the  use  of  the  SOLVE  II  con- 
cept for  analyzing  hardwood  sawmills.  The  first  paper  explains  what  the  com- 

puterized SOLVE  II  technique  is  and  what  it  does.  This  paper  will  explain  a 

step-by-step  procedure  for  collecting  and  preparing  the  data  for  computer 
use.  The  third  paper  will  document  the  computer  program  and  explain  the 
procedures  used.  The  fourth  paper  will  explain  how  the  SOLVE  II  results 
(outputs)  may  be  used  to  analyze  a  sawmill.  And,  the  fifth  paper  will  provide 
standards,  developed  from  the  SOLVE  II  analysis  of  70  mills,  that  may  be 
used  to  judge  the  efficiency  of  specific  mill  types.  Readers  are  alerted  to  save 

copies  of  each  of  these  papers  so  that  they  can  be  kept  together  for  future  ref- 
erence. 
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INTRODUCTION 
a 

kJOLVE  II:  A  Technique  to  Improve  Effi- 
ciency and  Solve  Problems  in  Hardwood  Saw- 

mills",' provides  and  overall  look  at  the  tech- 
nique. It  covers  the  input  data,  the  resulting  out- 

put information,  and  application  of  the  results. 
This  paper  provides  a  systematic  procedure  for 
collecting  and  processing  the  data  required  for  a 
SOLVE  II  analysis. 

The  SOLVE  II  sawmill  analysis  technique  will 
work  for  most  hardwood  sawmills.  It  has  been  de- 

signed to  accept: 

•  Any  number  of  species. 
•  Five  log  grades  within  a  species  for  any  log 

grading  system. 

•  Up  to  500  study  logs  within  a  species. 
•  Log  scale  based  on  the  International  1/4-  inch, 

Doyle,  Scribner  Decimal  C,  or  Vermont  log 
rule. 

•  Ten  lumber  grades. 
•  Lumber  thicknesses  from  2/4  to  8/4  inches. 

Greater  thicknesses  can  be  accepted  by  adjust- 
ing the  surface  measure  of  the  lumber.  For  ex- 

ample, a  16/4-inch  board  with  a  surface  meas- 
ure of  20  square  feet  is  equivalent  in  volume  to 

an  8/4-inch  board  with  a  surface  measure  of  40 
square  feet. 

•  Up  to  8-inch  special  products  (ties,  timbers, 
cants,  etc.).  Greater  thicknesses  can  be  accepted 
by  adjusting  the  surface  measure  of  the  product. 

Not  only  can  the  technique  be  used  for  most 
hardwood  sawmills,  but  it  is  computerized  to 
minimize  the  work  needed  in  the  analysis.  Once 
the  data  are  recorded  for  a  given  sawmill,  they  are 

transferred  to  computer  cards.  No  hand  calcula- 
tions are  necessary. 

'  Adams,  Edward  L.,  and  Daniel  E.  Dunmire.  1977. 
SOLVE  M:  A  technique  to  improve  efficiency  and  solve 
problems  in  hardwood  sawmills.  U.S.  Dept.  Agric.  For. 

Serv.  Res.  Pap.  NE-382.  19  p. 

The  computer  card  deck  for  SOLVE  II  consists 
of  14  components  as  shown  in  Figure  1.  Notice 
that  components  4  through  14  are  repeated  for 
each  species,  components  9  and  10  are  repeated 

for  each  log  grade  within  a  species,  and  compon- 
ents 12  and  13  are  repeated  for  each  log. 

This  manual  covers  the  development  and  use  of 
the  components,  and  is  divided  into  three  sections: 
(1)  analysis  design,  (2)  data  collection,  and  (3) 
computer  card  preparation  and  use.  You  will  find 
that,  following  the  instructions  given  in  these  three 
sections,  the  SOLVE  II  technique  is  not  difficult 

to  use.  However,  representatives  from  the  North- 
eastern Area  State  and  Private  Forestry  who  work 

through  the  utilization  foresters  of  many  north- 
eastern states,  provide  assistance  to  individuals 

who  wish  to  use  the  SOLVE  II  technique.  Exper- 
ience has  shown  that  after  participating  in  one 

complete  SOLVE  II  study,  a  sawmill  analyst  will 
have  the  ability  to  work  independently  on  future 
studies. 

I.   ANALYSIS  DESIGN 

Data  collection  for  the  SOLVE  II  technique  is 

very  important.  The  saying  "garbage  in,  garbage 
out"  is  especially  true  of  the  SOLVE  II  computer 
program.  In  other  words,  if  poor  or  insufficient 

data  are  fed  in,  the  resulting  output  can  be  mis- 
leading or  incorrect.  To  minimize  this  problem,  a 

systematic  procedure  should  be  used.  We  recom- 
mend the  following: 

•  Study  the  layout  of  the  mill. 
•  Obtain  the  preliminary  data  for  components  2 

through  10. 

•  Select,  measure,  and  grade  the  study  logs. 
•  Test  run  a  few  nonstudy  logs  through  the  mill  to 

ensure  that  you  have  enough  men  in  the  right 
places  to  collect  all  of  the  necessary  data. 

•  Process  and  collect  the  data  on  the  study  logs. 

You  will  find  a  detailed  discussion  of  this  proce- 
dure in  the  following  sections.  If  carried  through. 

1 



our  procedure  should  give  satisfactory  results  for 
your  sawmill  analysis. 

Mill  layout 

When  you  study  the  layout  of  the  mill,  keep  in 
mind  that  each  board  must  be  identified  with  the 

log  from  which  it  was  sawed.  In  small  mills,  the 
lumber  inspector  may  be  able  to  identify  the 
boards  as  they  are  produced.  In  other  mills,  it  will 
be  necessary  to  write  a  number  or  use  a  color  code 
on  both  the  log  and  the  boards.  In  either  case,  men 
must  be  positioned  where  they  can  number  or  code 
each  board  as  it  is  produced.  This  usually  requires 

men  at  the  headsaw,  resaw,  and  trimmer;  in  high- 

speed mills,  two  men  may  be  needed  at  some  sta- 
tions. 

Besides  the  men  used  to  mark  the  boards, 
several  more  are  needed.  One  man  is  needed  to 

read  the  log  number  or  color  code  and  post  it  on  a 
blackboard  so  that  crew  members  can  identify  the 

log  being  processed.  Another  man  is  needed  to 
take  sawing  times.  Two  men  will  probably  be 

needed  on  the  green  chain — one  to  inspect  and  one 
to  tally  the  lumber.  An  extra  man  should  also  be 
available  to  assist  where  needed. 

One  man  is  needed  to  supervise  the  entire  opera- 
tion. He  ensures  that  things  run  smoothly  and  that 

the  data  are  collected  accurately.  He  should  also 

note  mill  situations  that  might  affect  the  opera- 
tion. These  notes  can  be  valuable  in  analyzing  the 

results. 

Preliminary  data 

Preliminary  sawmill  data  are  required  for  com- 
ponents 2  through  10  of  the  card  deck.  The  infor- 

mation for  components  2  through  6  must  be  sup- 
plied by  the  mill  manager  or  his  representative. 

Here  again,  it  is  absolutely  necessary  that  the  in- 
formation be  as  accurate  as  possible.  Errors  in 

such  things  as  mill  operating  cost  or  average  pro- 
ductive headsaw  time  per  day  can  cause  consider- 

able error  in  the  economic  analysis  of  the  results. 

Components  7  through  10  are  used  for  expected 
lumber  grade  yields  that  may  be  compared  with 

the  mill's  actual  yields.  The  mill  manager  will  not 
usually  have  this  information.  However,  expected 
yields  for  many  species  are  available  in  published 

reports  such  as  FPL-63.'    Much  of  the  informa- 

^  Vaughan,  C.  L.,  A.  C.  Wollin,  K.  A.  McDonald, 
and  E.  H.  Bulgrin.  1966.  Hardwood  log  grades  for 
standard  lumber.  U.S.  Dep.  Agric.  For.  Serv.  Res.  Pap. 
FPL-63.52p. 

tion  in  FPL-63  has  been  updated  by  the  Grade 
and  Quality  of  Hardwood  Timber  Project  (Work 
Unit  3102)  of  the  Northeastern  Forest  Experiment 
Station  at  Delaware,  Ohio.  This  information  is  on 
file  with  the  Northeastern  Area  State  and  Private 
Forestry. 

But  if  the  FPL-63  or  updated  yields  are  used, 

the  Forest  Service  Factory  Log  Grades'  "lust  be used.  When  a  different  grading  system  is  used,  the 
expected  yields  must  be  based  on  that  system.  In 
either  case,  care  must  be  taken  to  ensure  that  the 

expected  yields  are  representative  of  what  the  mill 

manager  should  expect  from  his  mill.  When  satis- 
factory expected  yields  are  not  available,  the  yield 

comparison  can  be  eliminated  by  entering  the 

proper  code  on  component  7  and  omitting  com- 
ponents 8  through  10. 

Study  logs 

To  determine  the  number  of  species  to  be  used 
in  a  sawmill  analysis,  keep  in  mind  that  it  is  better 
to  sample  a  large  number  of  logs  for  one  or  two 
major  species  than  to  sample  a  few  logs  for  each 

of  a  large  number  of  species.  If  you  can  only  af- 
ford to  sample  approximately  300  logs,  you  will 

get  better  results  if  you  use  only  one  species. 
After  the  species  is  chosen,  you  must  determine 

how  many  study  logs  are  needed  in  each  log  grade 
and  how  you  are  going  to  select  them.  In  the  first 
SOLVE  II  publication,  a  sampling  scheme  was 
discussed  that  called  for  sampling  four  logs  in 

each  size  class  within  a  log  grade  and  species.  Al- 
though that  scheme  will  provide  satisfactory  re- 

sults, the  following  sampling  method  is  recom- 
mended. It  allows  you  to  pick  a  sample  size  rela- 

tive to  the  error,  in  dollars,  that  is  acceptable  in 
both  the  maximum  sawlog  value  table  and  the  zero 

profit  log  value  table. 

To  use  this  sampling  method,  you  must  first  de- 
cide how  to  pick  the  study  logs.  They  can  be 

picked  at  random  or  taken  mill  run  as  they  come 
from  the  log  storage  area.  Regardless  of  how  the 

logs  are  picked,  have  them  brought  to  an  area 
where  they  can  be  stored  until  you  are  ready  to 

process  them.  As  the  logs  arrive,  have  them  meas- 
ured, scaled,  graded,  and  numbered.  Also  keep  a 

dot  tally  of  the  logs  by  diameter  and  even-length 
classes  for  each  log  grade  as  shown  in  Figure  2. 

'  Rast,  Everette  D.,  David  L.  Sonderman,  and  Glenn 
L.  Gammon.  1973.  A  guide  to  hardwood  log  grading. 

U.S.  Dep.  Agric.  For.  Serv.  Gen.  Tech.  Rep.  NE-1, rev.  32  p. 



Even-length  classes  as  used  here  mean  8-,  10-,  12-, 
14-,  and  16-foot  lengths.  Odd-length  logs  would 
be  rounded  down  to  the  next  even-length  class.  In 
other  words,  a  9-foot  log  would  be  dot  tallied  in 
the  8-foot  length  class.  Although  this  log  would  be 
tallied  in  the  8-foot  class,  the  length  would  still  be 
recorded  as  9  feet  on  the  sawlog  data  sheet.  (Fig. 
7). 

Each  combination  of  diameter  and  length  class 

in  Figure  2  makes  up  a  size-class  cell.  In  other 
words,  the  8-inch  diameter  class  within  the  8-foot 
length  class  makes  up  one  cell  and  the  8-inch  dia- 

meter class  within  the  10-foot  length  class  makes 
up  another.  As  the  logs  are  dot  tallied  in  these 
cells,  periodically  count  the  number  of  cells  that 
contain  at  least  one  dot.  Divide  this  number  into 

the  total  number  of  study  logs  in  the  grade  to  de- 
termine the  average  number  of  logs  per  size  class 

in  the  sample.  Enter  this  average  on  Table  1  to  es- 
timate the  maximum  error  that  can  be  expected  95 

times  out  of  100  if  this  sample  size  is  used. 

Table  1.— Error  in  dollars  for  given 
average  number  of  logs  per  size  class 

Average  number Error 
logs 

(doll. 
irs  per  MBF) 

2 
26 

3 18 
4 14 
5 12 
6 

10 

7 9 
8 8 
9 7 

10 7 

For  example,  if  for  a  given  grade  and  species  of 

sawlog  you  have  a  total  of  60  logs  that  are  distri- 
bute.d  over  10  cells,  you  have  an  average  of  6  logs 
per  size  class.  In  Table  1,  you  will  find  an  error  of 
$10  per  MBF  for  this  sample  size.  This  means  that 

if  you  ran  an  analysis  with  this  60-log  sample,  the 
value  of  the  average  size  log  in  both  the  maximum 
sawlog  value  table  and  the  zero  profit  log  value 
table  would  not  be  off  more  than  SIO  per  MBF  (95 
times  out  of  100). 

This  procedure  should  be  continued  until  the 
sample  size  is  sufficient  to  indicate  a  satisfactory 
error  in  Table  1.  An  error  of  $10  per  MBF  should 
be  satisfactory  for  most  applications. 

One  additional  thing  should  be  considered:  in 
both  the  calculation  of  the  average  number  of  logs 
per  size  class  and  the  final  selection  of  the  logs  to 
be  used  in  the  study,  logs  should  be  grouped  by 
size  class.  A  few  large  logs  should  not  be  included 
in  a  sample  of  small  logs,  if  there  are  only  a  few 

logs  in  a  length  class,  they  should  also  be  ex- 
cluded. For  example  in  Figure  2  the  log  in  the  14- 

inch  diameter  class  and  the  two  logs  in  the  15-inch 
diameter  class  should  be  excluded.  The  three  logs 

in  the  16-foot  length  class  might  also  be  excluded. 
A  few  logs  outside  of  the  general  size  classes  can 
have  an  adverse  effect  on  the  results. 

Grouping  the  logs  by  size  class  will  not  always 
be  easy.  In  the  example  shown,  some  analysts 

might  feel  that  the  two  logs  in  the  10-inch  class 
should  be  excluded  and  the  three  logs  in  the  16- 
foot  class  should  be  included.  These  are  decisions 

that  the  analyst  must  make  based  on  his  knowl- 
edge of  the  effect  that  changes  in  log  diameters 

and  lengths  have  on  the  mill's  production  and 
yield.  However,  if  there  is  a  question  about  a  given 
size  class,  it  should  be  included  in  the  study.  Then, 
after  the  data  have  been  processed  by  the  SOLVE 

II  computer  program,  the  questionable  log  data 
can  be  checked  in  the  computer  outputs.  These 

outputs  include  graphs  showing  plots  of  both  the 
data  points  and  the  resulting  regression  lines  for 
sawing  times,  board  foot  yields,  and  dollar  yields 
for  the  study  logs.  If  these  graphs  show  that  the 
questionable  log  data  do  not  fit  the  general  trend 

of  the  other  data,  these  data  cards  should  be  re- 
moved and  a  new  computer  run  made. 

Test  run 

Before  you  saw  the  study  logs,  make  a  test  run. 
First,  make  sure  that  the  mill  is  in  good  repair. 
Also  make  sure  that  the  men  operating  the  various 

pieces  of  equipment  are  the  regular  operators. 
When  your  crew  and  the  mill  are  ready,  number 

a  few  nonstudy  logs  and  have  them  processed 
through  the  mill.  This  will  give  you  a  chance  to  see 

that  your  men  are  positioned  properly  and  to  en- 
sure that  each  knows  his  job.  Some  adjustments 

may  be  necessary  during  this  test  run. 

Processing 

After  you  have  test  run  enough  logs  to  ensure 
that  your  crew  is  ready,  have  the  mill  process  the 

study  logs.  While  collecting  the  data,  each  re- 
corder should  note  any  unusual  occurrence  that 

might  affect  the  results.  This  would  include  such 
things  as  board  lost  to  the  chipper,  unnumbered 



boards,  cause  of  unusual  delays,  and  sawing  prob- 
lems. This  can  help  explain  irregularities  that  may 

be  found  later. 

As  mentioned  earlier,  it  is  important  to  have  a 
study  supervisor  watch  the  entire  operation.  He 
should  look  for  milling  practices  that  might  affect 

such  things  as  overrun,  lumber-recovery  factor, 
lumber  grade  yield,  production  rate,  and  down- 

time. This  type  of  information  can  prove  valuable 
when  the  study  results  are  analyzed. 

II.   DATA  COLLECTION 

This  section  provides  a  detailed  discussion  of 
each  SOLVE  II  component  plus  example  data 
sheets  for  recording  the  information.  As  an  aid  in 
the  transfer  of  information  from  the  data  sheets  to 

computer  cards,  card  column  numbers  are  shown 
on  the  data  sheet  for  each  item. 

Component  1  -  computer  program 

The  SOLVE  II  computer  program  processes  the 
input  data  to  provide  the  analysis  results.  You  can 
obtain  this  program  card  deck  and  a  test  data  deck 

from  NA-S&PF,  Forest  Service,  370  Reed  Road, 
BroomalLPA  19008. 

Component  2  -  sawmill  name  card 

This  card  requires  the  following  information. 

Figure  3  (Basic  Mill  Data  Sheet)  shows  how  to  re- 
cord this  data. 

1.  Sawmill  name  —  the  name  or  identification 
code  of  the  sawmill  for  which  the  analysis  is 
to  be  run. 

2.  Number  of  species  —  the  number  of  differ- 
ent species  that  are  to  be  used  in  the  analy- 

sis. 

Component  3  -  sawmill  data  card 

This  card  requires  the  following  basic  informa- 
tion. Figure  3  shows  how  to  record  this  data. 

1.  Month  —  date  of  the  analysis. 
2.  Day  —  date  of  the  analysis. 
3.  Year  —  date  of  the  analysis. 
4.  Operation  cost/minute  —  to  determine  this 

cost  for  the  sawmill,  you  must  divide  the  to- 

tal yearly  operating  cost  by  the  total  num- 
ber of  minutes  the  mill  was  in  operation 

during  the  year.  Both  the  cost  and  operating 
time  must  be  determined  as  accurately  as 

possible. 

The  total  yearly  cost  must  include  all 
operating  costs  incurred  by  the  sawmill 
from  the  log  yard  to  the  lumber  loaded  for 
shipment.  Make  sure  you  include  the  cost 

for  all  salaries,  wages.  PICA  taxes,  employ- 

ment security,  workmen's  compensation, 
group  insurance,  travel  expenses,  advertis- 

ing, depreciation,  interest,  taxes,  power, 
supplies,  repairs,  and  maintenance.  Do  not 
include  the  broker  fee  for  selling  lumber  in 
this  cost — it  is  entered  later.  Also  make  sure 

that  you  do  not  include  the  cost  of  sawlogs 
or  the  cost  of  other  operations  not  directly 
related  to  the  sawmill,  such  as  logging  or 

hauling.  If  part  of  the  overhead  cost  is  re- 
lated to  other  operations,  prorate  that  part 

pertaining  to  the  mill. 
The  total  yearly  operating  time  in  minutes 
includes  the  total  time  that  the  sawmill  was 

in  operation  during  the  year.  For  a  sawmill 

that  works  five  8-hour  shifts  per  week,  the 
maximum  yearly  operating  time  would  be 
124,800  minutes.  If  the  sawmill  takes  a 

week's  vacation,  this  figure  would  be  re- 
duced by  2,400  minutes.  This  figure  would 

be  reduced  further  for  abnormal  downtime 

when  the  mill  is  closed  due  to  such  things  as 

extremely  cold  weather,  fire,  or  major  re- 

pairs. 5.  Green  chip  price/ton  (f.o.b.  mill)  —  the 
price  received  by  the  sawmill  for  its  green 
chips. 

6.  Mill  type  code  —  this  code  is  used  to  identi- 
fy the  type  of  mill  being  analyzed.  The 

codes  are: 

1.  Band. 

2.  Circular. 
3.  Scragg. 

4.  Circular  w/resaw. 
5.  Band  w/resaw. 

7.  Profit  margin  (percent)  —  this  is  the  profit 
margin  that  the  mill  manager  wishes  to 

make.  It  is  based  on  a  percentage  of  poten- 
tial sales  (product  value). 

8.  Risk  margin  (percent)  —  this  is  the  margin 
that  the  mill  manager  feels  is  necessary  to 
cover  the  risk  that  occurs  when  he  buys  logs 
today  and  sells  the  lumber  from  those  logs 
some  time  in  the  future.  If  the  lumber  is  air 

dried,  this  may  be  6  months  to  1  year  later. 

The  risk  margin  is  also  based  on  a  percent- 
age of  potential  sales  (product  value). 



9.  Broker  fee  (percent)  —  the  percentage  of 
the  lumber  value  paid  to  a  lumber  broker  as 
his  fee  for  selling  the  lumber. 

10.  Cash  discount  (percent)  —  the  percentage 
of  the  lumber  value  allowed  the  lumber 

buyer  for  prompt  payment  of  his  bill. 

11.  Average  productive  headsaw  time/day  — 
the  long-range  average  number  of  hours  per 
day  that  the  headsaw  is  actually  operating. 
Normal  downtime  for  such  things  as  work 
breaks,  saw  changes,  minor  repairs,  and 
minor  adjustments  must  be  reflected  in  this 
average  time  per  day. 

12.  Average  number  of  hours  worked  per  day 

—  the  average  number  of  hours  that  the 
mill  operates  per  day.  The  time  would  be  9 
hours  for  a  mill  that  works  one  9-hour  shift 
per  day. 

13.  Log  rule  code  —  this  code  indicates  the  log 
rule  used  by  the  mill.  The  codes  are: 

1.  International  1/4  inch. 

2.  Doyle. 
3.  Scribner  Decimal  C. 
4.  Vermont. 

Component  4  -  species  control  card 
This  card  requires  the  following  information. 

Figure  4  (Basic  Species  Data  Sheet)  shows  how  this 
information  is  recorded. 

1 .  Species  name  —  the  name  of  a  species  being 
studied. 

2.  Log  grading  system  code  —  this  code  indi- 
cates whether  the  USPS  factory  log  grading 

system  is  to  be  used  in  the  analysis.  The 
codes  are: 

1.  USPS  factory  log  grading  system. 
0.  Any  other  log  grading  system. 

3.  Sawing  time  regression  code  —  this  code 
indicates  whether  the  sawing  times  are  to  be 
curved  (regressed)  by  log  grades  or  for  all 
grades  combined.  When  the  analysis  is  to  be 
made  on  only  a  few  size  classes  in  each  log 
grade,  the  sawing  times  should  be  curved 
for  all  grades  combined  due  to  the  small 
sample  size.  The  codes  are: 

1 .  Sawing    times    regressed    for   all    log 

grades  combined. 
0.  Sawing  times  regressed  by  log  grades. 

4.  Output  by  log  grade  code  —  this  code  indi- 
cates whether  you  want  the  output  for  each 

log  grade  or  for  all  grades  combined.  The 
codes  are: 

1 .  Output  shown  for  all  log  grades  com- 
bined. 

0.  Output  shown  by  log  grade. 

5.  Log  length  code  —  this  code  indicates 
whether  the  log  length  measurements  are  to 
be  taken  to  the  nominal  foot  or  nearest  0.1 
foot.  The  codes  are: 

1 .  Log  length  measured  to  0. 1  foot. 
0.  Log  length  measured  to  the  nominal 

foot. 

6.  Lumber  degrade  factor  —  this  is  used  to  ad- 
just for  the  reduction  in  dollar  value  caused 

by  degrade  and  shrinkage  that  occurs  when 
lumber  is  dried.  The  factor  is  determined  by 
subtracting  the  percentage  of  loss  of  green 
lumber  value  from  100  percent.  If  the  mill  is 

selling  green  lumber,  the  factor  will  be  100. 

If  a  mill  sells  dry  lumber  and  usually  sus- 
tains a  3  percent  loss  in  value  due  to  degrade 

and  shrinkage,  the  3  percent  would  be  sub- 
tracted from  100  percent  to  provide  a  lum- 

ber degrade  factor  of  97. 

Component  5  -  lumber  grade  title  card 

This  card  requires  titles  for  the  lumber  grades 

that  are  cut  by  the  sawmill.  Pigure  4  shows  how 
this  information  is  recorded.  Space  is  available  for 

up  to  10  lumber  grades  plus  special  products  (ties, 
timbers,  cants,  etc.).  All  spaces  do  not  have  to  be 
used.  The  title  for  each  grade  can  have  from  one 
to  four  letters  and/or  numbers. 

Component  6  -  lumber  price  cards 

Current  lumber  prices  are  recorded  on  the  lum- 
ber price  cards  as  shown  in  Pigure  A.  All  7  cards 

are  required  even  if  the  prices  on  some  of  them  are 

"0".  The  lumber  grade  numbers  shown  on  the 
data  sheet  for  this  component  correspond  to  the 

lumber  grade  numbers  in  component  5.  If  the  title 
for  FAS  lumber  is  entered  under  Grade  1  in  com- 

ponent 5,  the  prices  for  PAS  lumber  must  be  en- 
tered under  lumber  grade  1  in  this  component. 

Special  product  (ties,  timbers,  cants,  etc.)  prices 

must  be  recorded  under  lumber  grade  11.  The  in- 
formation that  must  be  entered  on  these  cards 

consists  of: 

1.  Species  identification  —  these  are  the  ini- 
tials to  identify  the  species  for  which  the 

lumber  prices  are  given. 

2.  Lumber  thicknesses  and  prices  —  lumber 
thicknesses  are  recorded  in  1/4  inches  for 

lumber  grades  1  through  10,  and  in  inches 



for  grade  1 1 .  For  example,  on  the  first  card, 

a  2  is  entered  under  thickness.  This  repre- 
sents 2/4-  inch  lumber  (grades  1  through  10) 

or  2-inch  special  products  (grade  11).  The 
prices  are  entered  in  dollars  per  MBF  by 
lumber  thickness  and  grade. 

The  examples  shown  for  components  5  and  6  in 

Figure  4  are  self-explanatory.  But  what  if  the  mill 
is  also  cutting  pallet  lumber  (7/8  to  1  inch)  and 
pallet  stringers  (2  to  4  inches)?  Where  would  the 
price  per  MBF  be  entered  in  component  6?  Since 

the  pallet  lumber  is  sold  as  4/4-inch  lumber,  the 
price  per  MBF  could  be  entered  on  the  4/4-inch 
card  under  grade  6.  The  price  per  MBF  for  pallet 
stringers  could  be  handled  in  either  of  two  ways.  It 

could  be  entered  on  the  8/4-inch  card  under  grade 

7,  or  it  could  be  entered  on  the  2/4-inch  card  un- 
der grade  11.  Remember  that  when  using  lumber 

grade  1 1,  the  2/4-inch  card  represents  2-inch  thick 
products. 

Component  7  -  expected  lumber 
yield  code  card 

This  code  indicates  whether  expected  yields  are 

going  to  be  included  as  input  data.  The  proper 
code  activates  the  computer  to  compare  the  actual 

lumber  yields  with  expected  yields.  Figure  5  (Ex- 
pected Lumber  Yield  Data  Sheet)  shows  how  this 

information  is  recorded.  Notice  that  a  separate 
code  is  entered  for  each  log  grade.  The  codes  are: 

1.  Expected  lumber  yields  to  be  entered 
as  data. 

0.  Expected  lumber  yields  not  to  be  en- 
tered as  data. 

Component  8  -  expected  lumber 

yield  grade  title  card 
This  card  requires  the  titles  for  the  lumber 

grades  used  in  component  10  for  the  expected  lum- 
ber yields.  If  expected  yields  are  not  used,  omit 

this  card.  Title  for  each  grade  can  have  from  one 
to  four  letters  and/or  numbers.  Figure  5  shows 
how  this  information  is  recorded. 

Component  9  -  expected  lumber 
yield  control  card 

This  card  is  not  required  if  expected  yields  are 
not  entered  as  data.  If  expected  yields  are  used, 
the  following  information  is  required  as  illustrated 
in  Figure 5: 

1 .  Species  name  —  the  name  of  the  species  for 
which  expected  yields  are  given. 

2.  Log  grade  —  the  log  grade  for  which  ex- 
pected yields  are  given. 

3.  Lower  diameter  limit  —  this  is  the  smallest 
diameter  for  which  expected  yields  are 

given. 4.  Upper  diameter  limit  —  this  is  the  largest 
diameter  class  for  which  expected  yields  are 

given. 
Component  10  -  expected  lumber 

yield  cards 
The  yield  cards  require  the  following  informa- 

tion for  each  diameter  class  for  which  lumber 

yields  are  given.  Figure  5  shows  how  this  informa- 
tion is  recorded.  Each  line  on  the  data  sheet  repre- 

sents a  card.  If  there  are  no  yields  for  a  diameter 

class  within  the  range  of  diameter  classes  for 
which  yields  are  available,  a  card  must  be  included 
for  that  diameter  class  even  though  the  yields  are 
zero. 

1.  Number  of  logs  —  the  number  of  logs,  by 
diameter  class,  that  were  used  to  determine 
the  expected  lumber  yields. 

2.  Diameter  class  —  the  diameter  class  for 
which  the  expected  yields  are  shown. 

3.  Lumber  tally  —  this  is  the  total  lumber  tally 

volume,  by  diameter  class,  for  which  ex- 
pected lumber  grade  yields  are  shown. 

4.  Expected  lumber  grade  yields  —  these  are 
the  expected  yields  in  percent  for  up  to  10 
lumber  grades  plus  special  products  for 
each  diameter  class.  These  yield  percentages 
must  be  recorded  for  all  lumber  grades 

shown  in  the  expected  yields,  even  if  the 
mill  to  be  analyzed  does  not  cut  that  lumber 

grade.  For  example,  the  mill  may  not  cut  a 
sound  wormy  grade  when  producing  oak 
lumber.  But,  if  the  expected  yields  show  a 
yield  for  this  lumber  grade,  it  must  be 
recorded.  The  yield  percentages  are 

recorded  to  one  decimal  place.  But  the  deci- 
mal point  is  not  recorded.  A  value  of  14.7 

percent  is  recorded  as  147. 

Component  11  -  chip  yield  card 
This  card  requires  the  following  information. 

Figure  6  (Chip  Yield  Data  Sheet)  shows  how  this 
information  is  recorded. 

1.  Chip  yield  code  —  this  indicates  how  the 
chip  yields  are  taken.  The  codes  are: 

2.  Chip  yields  are  desired  by  log  grade. 
1.  Chip  yields  are  combined  for  all  log 

grades. 



0.  Chip  yields  are  not  desired. 

2.  Chip  yield  information  —  this  includes  the 
chip  yield  for  up  to  five  log  grades  or  for  all 

grades  combined.  If  chip  yields  are  com- 
bined, the  chip  yield  information  is  entered 

in  the  grade  1  section.  The  chip  yield  infor- 
mation consists  of  the  following  values,  by 

log  grade. 
a.  Chip  yield  in  tons.  This  is  the  total 

green  chip  weight  from  a  group  of 
study  logs. 

b.  Lower  sawing  order  number.  This  is 
the  lowest  sawing  order  number  of  the 

group  of  logs  from  which  the  chip 
weight  was  obtained.  The  sawing 
order  number  mentioned  here  is  dis- 

cussed under  component  12  (Fig.  7). 
c.  Upper  sawing  order  number.  This  is 

the  highest  sawing  order  number  of 
the  group  of  logs  from  which  the  chip 
weight  was  obtained. 

Component  12  -  log  information  card 
This  card  contains  the  following  information 

for  each  study  log.  Figure  7  (Sawlog  Data  Sheet) 
shows  how  the  information  is  recorded. 

1 .  Log  number  —  the  identification  number  or 
the  color  code  that  is  painted  on  each  study 
log. 

2.  Species  identification  —  these  initials 
identify  the  species  of  the  sawlog. 

3.  Log  grade — the  grade  of  the  sawlog. 
4.  Small  end  diameter  —  the  scaling  diameter 

of  the  sawlog  in  inches. 

5.  Large  end  diameter  —  the  diameter  at  the 
large  end  of  the  log  in  inches. 

6.  Log  length  —  the  length  of  the  sawlog 
rounded  down  to  the  whole  foot  (nominal 

length)  or  rounded  to  the  nearest  0.1  of  a 
foot  depending  on  what  was  specified  in 
component  4.  If  this  measurement  is  taken 
to  the  nearest  O.I  of  a  foot,  the  decimal 

point  is  not  recorded.  A  length  of  10.4  feet 
is  recorded  as  104. 

7.  Log  defect  —  the  volume  defect  in  the  log 
recorded  in  whole  board  feet. 

8.  Species  name  —  the  species  name  is  entered 
only  for  the  first  log  in  the  grade. 

9.  Species  code  number  —  this  code  is  for 
species  identification.  We  recommend  that 
you   use   the  code   numbers  given   in   the 

Northeastern  Forest  Survey  Field  Manual,"* which  lists  them  in  the  appendix. 

10.  Sawing  time  —  the  sawing  time  for  each  log 
recorded  in  minutes  and  hundredths  of  min- 

utes. A  time  of  4.69  minutes  is  recorded  as 

469.  These  times,  along  with  log  number 
and  sawing  order  number,  are  recorded  on 
the  Sawing  Time  Data  Sheet  (Fig.  8)  and 

then  transferred  by  log  number  to  the  Saw- 
log Data  Sheet  (Fig.  7). 

11.  Mill  type  —  this  is  the  same  identification 
code  used  for  component  3.  Although  this 
code  is  not  necessary,  it  should  be  included. 
The  analyst  may  want  to  use  the  sawlog 

data  for  purposes  other  than  the  SOLVE  II 

analysis.  In  that  case,  the  code  will  be  use- ful. 

12.  Sawing  order  number  —  this  number  in- 
dicates the  order  in  which  the  logs  are 

sawed.  These  numbers  and  corresponding 

log  numbers  are  recorded  on  the  Sawing 

Time  Data  Sheet  (Fig.  8)  and  then  trans- 
ferred by  log  number  to  the  Sawlog  Data 

Sheet  (Fig.  7).  The  logs  are  not  usually  pro- 
cessed in  the  same  order  as  they  are  num- 
bered during  the  log  selection  process. 

Therefore,  the  log  number  and  the  sawing 
order  number  will  not  usually  be  the  same. 

Component  13  -  lumber  yield  cards 
The  lumber  yield  information  should  be  entered 

on  the  Lumber  Tally  Sheet  (Fig.  9)  in  the  mill  and 
then  transferred  to  the  Lumber  Yield  Data  Sheet 

(Fig.  10)  in  the  office.  This  procedure  is  necessary 
to  get  the  yield  data  in  the  form  required  for  the 
computer  program. 

Before  recording  the  lumber  yields  on  the  tally 
sheet,  the  recorder  must  first  write  in  the  lumber 

grade  titles  under  the  grade  numbers.  These  titles 
and  their  respective  numbers  must  be  the  same  as 
those  used  in  component  5.  For  example,  if  FAS 
was  used  for  grade  I  in  component  5,  it  must  also 
be  used  for  grade  1  on  the  Lumber  Tally  Sheet. 

As  the  first  study  log  is  sawed,  the  number  1  is 

written  under  sawing  order  number  on  the  Lum- 
ber Tally  Sheet.  If  a  color  code  is  used,  the  color 

can  also  be  written  here.  Then  the  log  identifica- 
tion number  is  written  in  the  log  number  column. 

■*  U.S.  Forest  Service,  [n.d.]  Northeastern  forest  sur- 
vey field  manual.  U.S.  Dep.  Agric.  For.  Serv.,  North- 

east. For.  Exp.  Stn.,  Upper  Darby,  Pa.  96  p. 



When  the  lumber  from  the  log  gets  to  the  green 
chain,  the  boards  are  scaled  and  graded.  As  this  is 
done,  the  surface  measure  for  each  piece  is  written 
in  the  block  corresponding  to  the  thickness  and 

grade  of  the  lumber.  For  example,  in  Figure  9,  log 
75  had  five  4/4-inch  boards;  one  FAS  piece  with  a 

surface  measure  of  7  square  feet,  two  3A  Com- 
mon pieces  with  surface  measures  of  5  square  feet 

and  9  square  feet  respectively,  and  two  3B  Com- 
mon pieces  with  surface  measures  of  5  square  feet 

each. 

When  special  products  (ties,  timbers,  cants, 
etc.)  from  the  log  get  to  the  green  chain,  they  are 
scaled  and  the  surface  measures  are  recorded 

under  grade  1 1  by  thickness.  For  example,  in 

Figure  9,  log  75  had  a  4-inch  cant  with  a  surface 
measure  of  5  square  feet. 

Boards  and  special  products  with  thicknesses 
greater  than  those  shown  on  the  Lumber  Tally 
Sheet  can  be  handled  by  adjusting  the  surface 

measure.  For  example,  the  yield  for  a  16/4-nch 

piece  of  lumber  can  be  recorded  as  an  8/4-inch 
piece  by  doubling  the  surface  measure.  This  is  also 
true  for  a  16-inch  timber.  It  can  be  recorded  as  an 

8-inch  timber  by  doubling  the  surface  measure. 
After  the  yields  have  been  recorded  on  the  tally 

sheet,  they  must  be  transferred  to  the  Lumber 

Yield  Data  Sheet  (Fig.  10).  To  illustrate  this  pro- 
cedure, the  sample  data  shown  in  Figure  9  have 

been  transferred  to  Figure  10.  Each  line  on  the 
Lumber  Yield  Data  Sheet  represents  a  lumber 
yield  card  for  component  13.  These  cards  require 
the  following  information: 

1.  Log  number  —  the  log  identification  num- 
ber. 

2.  Species  identification  —  these  initials 
specify  the  log  species.  They  must 
correspond  to  the  initials  used  on  the  Log 
information  Card. 

3.  Lumber  thickness  —  this  is  the  nominal 
lumber  thickness  in  1/4  inches  for  lumber 

grades  1  through  10,  and  in  inches  for  grade 
1 1  (special  products). 

4.  Lumber  yields  —  these  are  the  yields 
recorded  in  surface  measure  for  each  lum- 

ber thickness  and  grade  number. 

Component  14  -  end  card 
The  end  card  consists  of  the  value  of  99  entered 

in  columns  14  and  15.  This  card  is  put  at  the  end 
of  the  data  for  each  species. 

III.   COMPUTER  CARD 

PREPARATION  AND  USE 

Punching  cards 

Once  you  have  collected  and  checked  the  data, 
they  must  be  transferred  to  computer  cards.  You 

may  have  the  cards  punched  directly  from  the  data 
sheets  or  transfer  the  information  to  computer 

spread  sheets  first,  and  then  have  the  cards  punch- 
ed. In  either  case,  the  card  column  numbers  are 

given  on  the  data  sheets  to  show  the  location  of 
each  item  on  the  cards. 

If  the  cards  are  to  be  punched  by  a  person  who 
is  not  familiar  with  the  SOLVE  II  format,  you 
should  transfer  the  data  to  spread  sheets  first.  This 
will  help  eliminate  punching  errors.  Whether  the 
cards  are  punched  from  the  data  sheets  or  from 

spread  sheets,  they  should  be  checked  carefully  for 
mispunched  data.  You  should  be  especially  watch- 

ful for  cards  with  all  of  the  data  shifted  a  space  or 
two  to  the  right  or  left  of  the  correct  columns. 

Arranging  cards 

After  the  cards  have  been  punched  and  checked 

for  accuracy,  they  must  be  arranged  by 

components  as  shown  in  Figure  1.  Note  that  com- 
ponents 4  through  14  are  repeated  for  each  species 

in  the  analysis. 

When  expected  lumber  yields  are  used,  com- 
ponents 9  and  10  are  repeated  for  each  log  grade 

that  has  been  specified  on  component  7.  If  expect- 
ed yields  are  not  used,  this  fact  is  noted  on  com- 

ponent 7,  and  components  8  through  10  are 
omitted. 

Components  12  and  13  must  be  repeated  for 
each  log  within  the  species.  In  other  words,  for  a 

given  log,  the  lumber  yield  cards  must  follow  the 
log  information  card. 

Computer  run 
Once  the  cards  have  been  arranged  in  order  by 

components,  they  are  ready  for  computer  process- 
ing. This  requires  a  computer  with  a  storage 

capacity  of  at  least  520K.  The  computer  does  not 

need  disk,  tape,  or  plotting  capabilities.  The  pro- 
gram does  not  use  this  equipment.  However,  the 

computer  must  provide  output  that  is  132 
characters  wide. 

If  you  are  not  familiar  with  the  control  cards  re- 
quired by  your  computer,  you  should  get 

assistance  from  computer  center  personnel  to  help 



the  differences  in  the  compilers 

computer  centers. 
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specify  the  log  species.  They  must 
correspond  to  the  initials  used  on  the  Log 
Information  Card. 

3.  Lumber  thickness  —  this  is  the  nominal 
lumber  thickness  in  1/4  inches  for  lumber 

grades  1  through  10,  and  in  inches  for  grade 
1 1  (special  products). 

4.  Lumber  yields  —  these  are  the  yields 
recorded  in  surface  measure  for  each  lum- 

ber thickness  and  grade  number. 

Component  14  -  end  card 
The  end  card  consists  of  the  value  of  99  entered 

in  columns  14  and  15.  This  card  is  put  at  the  end 
of  the  data  for  each  species. 

Adams,  Edward  L.,  and  Daniel  E.  Dunmire. 
1978.  SOLVE  II  USERS  MANUAL:  A  procedural  guide  for  a  saw- 

mill analysis.  Northeast.  For.  Exp..Stn.,  Broomall,  Pa. 
18  p.,  illus.        (U.S.  Dep.  Agric.  For.  Serv.  Gen.  Tech.  Rep.  NE-44) 

A  procedural  guide  for  using  the  SOLVE  11  computerized  technique  to 
analyze  hardwood  sawmills.  Included  are  discussions  of:  (1)  analysis 

design,  (2)  data  collection,  and  (3)  computer  card  preparation  and  use. 
By  following  this  guide,  sawmill  analysts  should  have  little  difficulty  in 
using  the  technique. 
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ponent   7,   and   components   8   through    10  are 
omitted. 

Components  12  and  13  must  be  repeated  for 
each  log  within  the  species.  In  other  words,  for  a 

given  log,  the  lumber  yield  cards  must  follow  the 
log  information  card. 

Computer  run 
Once  the  cards  have  been  arranged  in  order  by 

components,  they  are  ready  for  computer  process- 
ing. This  requires  a  computer  with  a  storage 

capacity  of  at  least  520K.  The  computer  does  not 

need  disk,  tape,  or  plotting  capabilities.  The  pro- 
gram does  not  use  this  equipment.  However,  the 

computer  must  provide  output  that  is  132 
characters  wide. 

If  you  are  not  familiar  with  the  control  cards  re- 
quired by  your  computer,  you  should  get 

assistance  from  computer  center  personnel  to  help 



run  the  program  the  first  time.  These  people  can     may  result  from  the  differences  in  the  compilers 
also  assist  you  with  any  other  minor  problems  that     used  by  different  computer  centers. 
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Figure  1.— Arrangement  of  cards  for  SOLVE  II  program. 
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Figure  3.— Basic  mill  data  sheet. 

Comp.  No.  2  -  Sawmill  Name  Card  (One  Card) 

1.  Sawmill  name  (Col.  1-Col.  28)  16\^  Qi^il- kf^di-iS.  ̂ £  Q^ 

2.  Number  of  species  (Col.  33)   

Comp.  No.  3  -  Sawmill  Data  Card  (One  Card) 

1.   Month  of  analysis  (Col.  2  and  Col.  3)   ^ 
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3.  Year  of  analysis  (Col.  8  and  Col.  9) 

4.   Operating  cost/minute  (Col.  12-Col.  15) 

6.   Mill  type  (Col.  26). 

8.  Risk  margin  in  percent  (Col.  36  and  Col.  37) 

9.  Broker  fee  in  percent  (Col.  40  and  Col.  41). 

10.  Cash  discount  in  percent  (Col,  44  and  Col.  45)   

11.  Average  productive  headsaw  time/day  (Col.  47-Col.  51) 

12.  Average  number  hours  worked/day  (Col.  53-Col.  57)   
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Figure  4.— Basic  species  data  sheet. 
Comp.  No.  4  -  Species  Control  Card  (One  Card) 

1.  Species  name  (Col.  1-Col.  20)     HAS^JZ^QAEL-E.   
2.  Log  grading  system  code  (Col.  25)    _(_ 
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Figure  5.— Expected  lumber  yield  data  sheet. 

Comp.  No.  7  -  Expected  Yield  Code  Card  (One  Card) 
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Figure  6.— Chip  yield  data  sheet. 

Comp.  No.  11  -  Chip  Yield  Card  (One  Card) 

Chip  Yield  Code  (Col.  1) 

Log  Grade  1 

a.   Chip  yield  in  tons  (Col.  3-Col.  8) 

&^l\ 

b.  Lower  sawing  order  number  (Col.  10-Col.  12)  —_^_— ______  __  __ 
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Figure  7.— Sawiog  data  sheet. 

Comp.  No.  12  -  Log  Information  Card  (One  Card  for  Each  Log) 
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igureS. —Sawing  time  data  sheel . 
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Figure  10.— Lumber  yield  data  sheet. 
Comp.  No.  13  -  Lumber  Yield  Cards  (One  for  Each  Lumber  Thickness) 
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Abstract 
A  northern  hardwood  stand  that  had  more  than  50  percent  of  its  total  cubic 

foot  volume  in  beech  was  managed  under  the  single-tree  selection  system 
from  1952  to  1976.  The  peak  of  the  killing  stage  of  beech  bark  disease  oc- 

curred during  the  early  part  of  that  period.  The  disease  disrupted  stand  devel- 
opment, which  led  to  a  deficiency  of  large  sawtimber  trees  and  a  lower  butt- 

log  quality.  Two  selection  cuttings  and  two  cultural  treatments  salvaged  in- 
fected beech  and  improved  the  overall  vigor  of  the  residual  growing  stock, 

thereby  minimizing  the  impact  of  the  disease.  Group  selection  cutting  in  com- 
bination with  single-tree  selection  is  recommended  as  an  alternative  where  the 

objective  is  uneven-age  management.  The  combination  cuttings  would  help  to 
regain  control  of  stand  development  and  increase  the  proportions  of  other 

highly  valuable  hardwoods — yellow  birch,  paper  birch,  and  white  ash. 



INTRODUCTION 

B, >EECH  BARK  DISEASE  seriously  affects 
American  beech  {Fagus  grandifolia  Ehrh.),  a 
major  component  of  northern  hardwood  forests 
in  northeastern  United  States.  Many  infected 
beech  trees  are  completely  girdled  by  the  disease 
and  die  in  a  few  years.  Others  are  only  partially 
girdled  and  remain  alive  for  many  years,  but  in  a 
weakened,  defective  condition.  Yet  some  trees  in 

the  same  stand  remain  free  of  disease  (Fig.  1 ). 

In  the  Northeast,  the  disease  is  caused  principal- 
ly by  the  fungus  Nectria  coccinea  var.  faginata 

Lohman,  A.  J.  Wats,  and  Ayres  that  infects  min- 
ute feeding  wounds  in  the  bark  made  by  an  insect, 

the  beech  scale,  Cryptococcus  fagi  (Baer .)  (Ehrlich 
1934,  Hepting  1971,  Shigo  1970).  At  present,  there 
are  no  practical  measures  for  controlling  the  insect 
or  disease  where  timber  production  is  the  primary 
objective. 

Shigo  (1972)  separated  the  pattern  of  attack  by 

the  insect-disease  complex  into  three  stages:  (1)  the 
advance  front,  (2)  the  killing  front,  and  (3)  the 
aftermath  zone.  In  the  advance  front,  some  beech 
scale  can  be  found,  but  the  disease  is  scarce.  In  the 
killing  front,  beech  mortality  is  high  over  large 

areas.  In  the  aftermath  zone,  beech  that  were  ap- 
parently resistant  are  still  thriving.  Others  may 

have  all  gradations  of  injury  from  a  few  small 
cankers  to  most  of  the  stem  killed. 

Another  scale  insect,  Xylococculus  betulae 
(Perg.)  Morrison,  also  causes  defect  on  beech, 
especially  in  aftermatch  zones  (Shigo  1962).  The 

roughened  bark  caused  on  beech  bark  by  this  in- 
sect is  often  mistaken  for  the  bark  injury  that  re- 
sults from  the  beech  bark  disease. 

Beech  is  used  for  a  variety  of  products:  furni- 
ture, plywood,  dowels,  shuttles,  containers,  and 

flooring.  Beech  is  also  an  important  pulpwood 

species.  Then,  too,  beech  makes  excellent  fuel- 
wood.  The  wood  burns  steadily,  gives  off  few 
sparks,  and  is  highly  desirable  for  fireplace  use 
(Webber  1955).  Beech  nuts  provide  food  for  deer, 
bear,  grouse,  turkeys,  and  other  wildlife,  and  the 

Figure  1.— The  beech  on  the  left  has  no  bark  dis- 
ease; the  one  on  the  right  has  been  killed  by  the  dis- 
ease. This  suggests  that  certain  trees  have  a  natural 

resistance  to  the  disease. 

smooth,  gray  bark  of  a  healthy  beech  makes  the 
species  esthetically  appealing  to  tourist  and  hiker. 

Because  of  these  inherent  values  of  beech,  and 
the  hazard  of  diseased  trees  in  recreation  areas, 

woodland  owners  and  managers — and  even  the 
general   public — have  shown   increased   concern 

1 



Figure  2.— Uneven-aged  nor- 
thern hardwoods  in  the  study 

area.  Beech  comprised  53  per- 
cent of  the  cubic-foot  volume. 

about  the  disease.  Their  concern  is  not  only  about 
beech  kill,  but  also  about  the  impact  of  the  disease 

on  woodland  stand  management.  They  want  an- 
swers to:  What  is  the  effect  on  species  composi- 

tion, volume,  and  stand  structure?  How  is  stand 

growth  and  development  affected?  How  is  log 
grade  changed? 

The  impact  of  the  disease  differs  in  different 
areas  and,  unfortunately,  no  single  answer  is 

available  for  all  stands.  Much  depends  on  the  pro- 
portion and  age  of  beech  in  the  stand  before  the 

disease  attack,  severity  of  the  attack,  and  site 

conditions;  the  frequency  of  harvest  cutting  and 
cultural  operations  also  have  some  influence. 

A  good  clue  to  the  impact  of  the  disease  and  its 

implications  has  been  provided  by  24-year  interim 
results  from  a  long-term  uneven-age  management 
study  begun  in  1952  at  the  Bartlett  Experimental 

Forest  in  the  White  Mountains  of  New  Hamp- 
shire. The  peak  of  the  killing  front  of  the  disease 

occurred  during  the  early  part  of  the  study.  Dur- 
ing later  years,  the  study  area  was  considered  to  be 

in  the  aftermath  zone. 

THE  BARTLETT  STUDY 

The  study  area  is  32  acres,  situated  on  a  north- 
easterly aspect,  with  a  moderately  steep  midslope 

terrain,  ranging  in  elevation  from  1,100  to  1,300 

feet.  The  soil  is  a  well-drained  glacial  till  (Hoyle 
1973,  Leak  1976). 

In  1952,  ihe  timber  was  classified  as  uneven- 

aged  (Fig.  2).  A  100-percent  tally  of  all  live  trees 
over  5.0  inches  dbh  (tallied  by  2-inch  dbh  classes) 

showed  179  trees  per  acre  containing  107  ft"  of 
basal  area  or  2,487  gross  ft'.  Beech  was  the  pre- 

dominant species;  it  comprised  53  percent  of  the 
cubic-fool  volume.  Other  species  were:  sugar 

maple,  18  percent;  paper  birch,  1 1  percent;  yellow 
birch,  11  percent;  hemlock,  3  percent;  red  maple, 
2  percent;  red  spruce,  1  percent;  and  white  ash,  1 

percent  (Table  1). 
Harvest  cuttings  were  made  in  1952  and  1975. 

The  timber  was  marked  under  the  single-tree  selec- 
tion system — using  a  20-  to  25-year  cutting  cycle 

(Eyre  and  Zilgitt  1953,  Jensen  1943,  Leak  and 

Filip  1975).  The  immediate  need  in  both  opera- 



tions  was  to  salvage  beech  severely  weakened  by 
the  bark  disease.  Because  of  the  continual  threat 

of  bark  disease,  sugar  maple  and  other  commer- 
cial species  were  favored  over  beech  in  the  residual 

stocking  whenever  feasible  (Crosby  and  Bjorkbom 

1958,  Shigo  1972).  The  long-term  goal  is  to  devel- 
op a  balanced  diameter-class  distribution  among 

trees  of  acceptable  vigor  and  quality  to  ensure  sus- 
tained sawtimber  yields.  (Previous  logging  in  the 

study  area  was  done  before  1900).  In  1956  and 
1963,  cultural  treatments  were  made  to  release 

sugar  maple  saplings  overtopped  by  thickets  of 

beech,  and  to  kill  culls  or  poor-quality  trees  of  all 
species. 

RESULTS 

Species  Composition  and  Volume 

Although  logging,  cultural  work,  and  mortality 

have  removed  a  relatively  high  cubic-foot  volume 
of  beech  from  the  stand,  beech  always  remained  a 
strong  component.  It  accounted  for  53  percent  of 
the  stand  volume  in  inventories  made  in  1952  be- 

fore the  first  harvest  cutting,  and  again  in  1976 
after  the  second.  However,  actual  beech  volume 

decreased  by  339  ft'  per  acre  during  the  24  years  of 
management  (Table  1). 

Of  the  eight  commercial  species  in  the  stand,  su- 
gar maple  and  hemlock  had  an  actual  and  percent- 

age increase  in  volume.  Yellow  birch  and  paper 
birch,  on  the  other  hand,  decreased  in  actual  and 

proportionate  volume  during  the  management  pe- 
riod. The  remaining  species — red  maple,  white 

ash,  and  red  spruce — decreased  in  actual  volume, 
but  the  proportion  of  each  in  the  stand  did  not 
change. 

Growth  and  Development 
Interim  inventories  were  made  in  1953  after  the 

first  harvest  cutting,  and  19  years  later,  in  1972,  to 
measure  growth  response  and  development.  Basal 
area  per  acre  in  trees  over  5.0  inches  dbh  increased 

from  70  to  100  ft^  per  acre;  and  average  annual 
production  of  1.6  ft^  per  acre.  If  trees  over  5.0 
inches  dbh  that  were  girdled  in  the  two  cultural 
operations  had  been  included,  the  average  annual 

basal  area  production  would  have  been  2.0  ft^  per 
acre. 
The  adverse  effect  of  beech  bark  disease  on 

stand  growth  and  development  during  the  19-  year 

period  became  apparent  from  comparison  be- 
tween the  study  area  and  uncut  growth  plots.  Data 

from  fifty  1/4-acre  growth  plots  in  uncut  north- 
ern hardwood  stands  at  the  Bartlett  Experimental 

Forest  served  as  a  reasonable  guide  for  comparing 

growth  responses  (Filip  et  al.  1960).  Stand  charac- 
teristics in  the  plots  and  study  area  were  fairly  sim- 

ilar. 

Annual  production  in  the  uncut  plots  averaged 

only  0.6  ft^  per  acre  compared  to  1 .6  ft^  per  acre  in 

Table  1.— Gross  volume  per  acre  and  percentage,  by 
species  and  Inventory  period  in  trees  over  5.0  inches 
dbh,  using  2-inch  dbh  classes 

Inventory 

Species 
1952 1976 

(before  first  cut) (after  second  cut) 

f' 

% 

ft'
 

% 

Beech 
1,314 

53 975 53 

Sugar  maple 
453 

18 
494 

27 Paper  birch 274 11 6 a 

Yellow  birch 272 
11 130 

7 
Hemlock 80 3 

166 
9 

Red  maple 46 2 44 2 

Red  spruce 
32 

1 28 1 
White  ash 

16 
1 

100 

13 1 

Total 
2,487 1,856 

100 

Less  than  1  percent. 



the  study  area  (Table  2).  High  mortaUty  in  the  un- 
cut plots  accounted  for  most  of  the  low  produc- 

tion. Large-size  beech  killed  by  the  bark  disease 
accounted  for  a  high  proportion  of  the  mortality. 

During  the  period  when  growth  was  measured 
(1953  to  1972),  86  trees  over  11.0  inches  dbh  died 

in  the  study  area.  Of  this  number,  51  trees — 59 
percent — were  beech.  According  to  our  ocular 
estimate,  practically  all  beech  mortality  was 
caused  by  the  bark  disease. 

Hardwood  Quality 

Salvage  cutting  of  infected  and  poor-risk  trees 
in  the  two  harvests,  and  removal  of  undesirable 
trees  in  the  two  cultural  treatments  upgraded  the 

butt-log  quality  of  hardwoods  in  the  residual 
stand  during  the  24-year  management  period  (Ta- 

ble 3).  The  proportion  of  high-quality  logs  (grades 
1  and  2)  increased  by  13  percent.  Log  grades  are 
closely  correlated  with  grade  specifications  for 

standard  hardwood  lumber  (Rast  et  al.  1973).  Un- 
fortunately, the  continual  degrading  effects  of  the 

disease  prevented  greater  stand  improvement. 
Since  beech  represented  over  half  of  the  growing 
stock  volume,  lowering  of  beech  quality  directly 
affected  stand  quality. 

The  degrading  effects  of  the  disease  became 
more  apparent  when  the  quality  of  beech  was 
compared  to  the  combined  quality  of  the  other 
five  hardwoods  in  the  stand  (Table  4).  Although 

the  proportion  of  beech  in  grades  1  and  2  re- 
mained unchanged  in  the  inventories  made  in  1952 

and  1976,  the  actual  volume  in  these  grades  de- 
creased by  49  ft  per  acre.  During  the  same  inven- 

tory periods,  the  combined  volume  of  the  other 
five  hardwoods  in  grades  1  and  2  increased  by  92 

ft^  per  acre,  a  proportionate  stand  increase  of  27 

percent. Medium-quality  logs  (grade  3)  in  the  other  hard- 
woods decreased,  but  the  proportionate  decrease 

was  less  in  beech:  22  percent  versus  16  percent. 

The  proportion  of  local-use  or  poor-quality  logs  in 
beech  increased  by  25  percent  while  in  the  other 
hardwoods  it  decreased  by  2  percent. 

Table  2.— Growth  components  in  the  study  area  and  uncut 
stands  in  trees  over  5.0  inches  dbh  (square  feet/acre/year) 

Stand 
Production* 

Accretion 
Ingrowth 

Mortality 

Study  area 
Uncut 

1.6 

.6 
1.3 

1.7 

0.6 
.3 

0.3 
1.4 

*  Production  equals  accretion  plus  ingrowth  minus  mortality;  it  is  the  net 
change  in  basal  area  between  two  inventories  (Gilbert  1954). 

Table  3.— Quality  of  hardwood  sawtimber  trees,  by 
butt-log  grade,  in  trees  over  11.0  inches  dbh 

Inventory 

Quality  class 
1952 

(before  first  cut) 
1976 

(after  second  cut) 

Factory  logs 
Grades  1  and  2 
Grade  3 

Local-use  logs* 

ft  ̂/acre 
443 

762 
209 

% 

29 
50 
14 

93 
7 

100 

//  ̂/acre 
486 

365 
309 

% 42 

31 
26 

Total  merchantable 
Unmerchantable 1,414 116 1,160 11 

99 

1 

Total 
1,530 1,171 

100 

Also  includes  sawtimber-size  trees  suitable  only  for  pulpwood. 



Table  4.— Quality  of  beech  sawtimber  versus  other  hardwoods,  by  butt-log  grade 

Beech 
Other  hardwoods" Quality  class 

1952 1976 1952 1976 

ft^/acre % ft^/acre % ft^/acre % ft^/acre % 
Factory  logs 

Grades  1  and  2 184 21 135 
21 

259 
40 351 

67 
Grade  3 452 

52 

236 
36 310 47 

129 

25 

Local-use  logs'' 
144 

16 265 
41 65 10 44 8 

Total  merchantable 
780 

89 636 98 634 

97 

524 
100 

Unmerchantable 94 11 11 2 22 3 0 0 

Total 874 100 
647 

100 
656 

100 

524 

100 

"  Sugar  maple,  yellow  birch,  paper  birch,  red  maple,  and  white  ash. 
^  Also  includes  sawtimber-size  trees  suitable  only  for  pulpwood. 

Table  5.— Average  number  of  trees  per  acre  according  to  diameter 
distribution  of  all  species,  by  inventory  period  and  a  distribution 
used  as  a  management  guide 

Dbh 1952 1976 Management 
(inches) (before  first  cut) (after  second  cut) 

guide 
6 46.6 42.2 45.3 

8 37.6 31.2 30.2 
10 

35.1 
21.8 20.1 

12 27.8 
16.7 13.4 

14 17.0 12.2 8.9 
16 

8.5 
8.6 

6.0 
18 2.9 3.8 

4.0 

20 
1.8 

1.7 
2.7 

22 
.7 

.8 
1.8 

24 .5 .2 1.2 
26 

.1 
28 

.2 
30 

.1 
Total 178.9 139.2 133.6 

Basal  area 

(ftVacre) 107.4 
82.3 80.0 

Stand  Structure 

In  1976,  after  24  years  of  management,  the 
diameter  distribution  departed  a  little  from  the 

distribution  we  used  as  a  management  guide  (Ta- 
ble 5).  The  guide  is  a  reasonable  one  for  use  in  reg- 

ulating the  residual  stand  structure  and  yield  in 

uneven-age  management  of  northern  hardwoods 
in  New  England  (Filip  1977,  Gilbert  and  Jensen 
1958,  Leak  and  Filip  1975).  It  is  based  on  a  q  of 

1.5  (the  constant  quotient  between  numbers  of 
trees  in  successively  smaller  dbh  classes). 

Although  the  residual  basal  area  of  82  ft^  per 
acre  in  1976  practically  met  our  long-term  objec- 

tive of  80  ft\  a  33  percent  deficiency  existed  in 
numbers  of  trees  18  inches  dbh  and  larger.  Trees 
18  inches  dbh  and  larger  have  a  comparatively 

high  lumber-grade  potential.  Beech  mortality  and 
the  need  to  salvage  severely  weakened  beech  was 



largely  responsible  for  the  deficiency.  Some  of  the 
deficiency  was  also  caused  by  the  need  to  salvage 
other  species,  harvest  mature  trees,  and  improve 
the  general  vigor  of  the  stand. 

DISCUSSION 

Interim  results  from  this  long-term  study  have 
helped  to  quantify  some  harmful  effects  of  beech 

bark  disease  on  timber  production  under  uneven- 
age  management  in  a  northern  hardwood  stand 
having  a  high  proportion  of  beech.  Fairly  high 
beech  mortality  and  the  need  to  salvage  many 
beech  to  recover  the  volume  of  heavily  diseased 

trees,  was  largely  responsible  for  disrupting  over- 
all stand  growth  and  development.  An  imbalance 

in  diameter-class  distribution  resulted,  particular- 

ly among  sawtimber  trees.  The  continual  defi- 
ciency of  healthly  trees  in  the  upper  sizes  affected 

the  yield  of  high-quality  logs. 
However,  slow  but  steady  progress  has  been 

made  toward  lowering  the  stocking  of  beech  and 
increasing  the  stocking  and  proportion  of  sugar 
maple,  a  highly  valuable  commercial  species  that 

is  also  esthetically  appealing.  Although  an  imbal- 
ance still  exists  in  the  current  diameter  distribu- 
tion, when  compared  to  the  distribution  set  up  as 

the  long-term  goal  in  this  study,  the  increased 
sugar  maple  stocking  is  encouraging. 

Since  some  beech  still  showed  signs  of  infection 
by  the  bark  disease,  we  cannot  readily  determine 
the  effect  this  will  have  on  mortality  or  log  quality 
in  future  years.  As  of  1976,  however,  the  stand 
was  in  better  condition  than  in  1952  when  the 

study  was  begun.  By  our  timely  salvage  of  heavily 
infected  beech  when  the  killing  front  of  the  disease 
hit  the  study  area,  and  our  cutting  and  cultural 
operations  during  the  aftermath  stage,  we 
achieved  some  improvement  in  log  quality,  species 
composition,  and  general  vigor  of  the  residual 
stand. 

RECOMMENDATIONS 

Because  of  the  continual  lethal  effects  of  beech 

bark  disease  (Houston  1975,  Shigo  1972),  forest 
managers  should  consider  some  general  guidelines 

in  uneven-age  management  for  minimizing  the  im- 
pact of  the  disease  on  stand  production.  Until  we 

have  a  better  understanding  of  the  disease,  one  or 

more  of  the  following  guidelines  may  be  appli- 

cable, depending  to  some  extent  on  the  stage  of 
the  attack: 

•  Undertake  timely  harvests  (perhaps  10  years 

apart  or  less)  and  cultural  operations  to  keep  tim- 
ber losses  at  a  minimum  while  improving  overall 

stand  conditions. 

•  Favor  commercial  species  other  than  beech 
among  the  growing  stock  whenever  feasible. 

•  Modify  the  management  components — 
residual  stocking,  maximum  tree  size,  and  diam- 

eter distribution — if  necessary,  to  fit  stand  condi- 
tions (Filip  1977,  Leak  and  Filip  1975).  For  ex- 

ample, during  one  or  more  stand  improvement 

cuttings,  residual  stocking  may  have  to  be  low- 

ered to  about  60  or  70  ft"^  per  acre,  instead  of  on- 
ly 80  ft'  as  done  in  our  study.  Maximum  tree  size 

for  beech  should  probably  be  no  larger  than  16 
or  18  inches  dbh;  other  species,  not  over  20  or  22 

inches.  The  growing  of  large,  high-quality  beech 
is  complicated  by  the  disease  (Shigo  1970). 

•  Use  a  combination  of  group  selection  and  sin- 
gle-tree selection  cutting  (Leak  and  Filip  1977). 

Group  selection  (stand  openings  of  about  1/2 

acre)  could  be  used  to  harvest  mature,  overma- 
ture, or  defective  trees,  and  to  increase  the  pro- 

portions of  the  highly  valuable,  light-demanding 

yellow  birch,  paper  birch,  and  white  ash.  Single- 
tree selection  would  be  applied  between  group 

selections  to  shape  stand  structure  and  salvage 
beech  as  needed. 

•  Where  beech  root  suckers,  hobblebush,  and 

other  unwanted  stems  are  prevalent  in  group- 
selection  cuttings,  scarify  the  forest  floor.  This 
should  help  to  remove  much  of  the  competing 

vegetation  and  prepare  a  mineral  soil-humus 
seedbed  favored  by  birch  regeneration  (Filip  and 
Shirley  1968). 

•  Beech  should  not  be  completely  discriminated 
against,  particularly  in  disease  aftermath  zones. 
Some  beech  tend  to  have  a  natural  resistance  to 

the  disease,  or  become  only  lightly  infected. 

Where  beech  predominates,  a  stand  diagnosis 
may  show  that  the  timber  tract  would  be  severely 
understocked  after  removal  of  heavily  infected  or 

dying  beech  and  other  species  of  low  potential 
quality.  If  the  residual  basal  area  of  acceptable 

stems  in  an  uneven-aged  stand  will  fall  below  40  ft" 
per  acre  in  trees  over  5.0  inches  dbh,  the  possi- 

bility of  regenerating  a  new  stand  under  even-age 
management  should  be  considered  (Leak  et  al. 
1969). 

I 
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